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(57) Abstract: The invention concerns quinoline derivatives of Formula (I) wherein each of Z^ m, R\ n, R^, Z^ and R^"^ have any of 
Q the meanings defined hereinbefore in the description; processes for their preparation, pharmaceutical compositions containing them 
and their use in the manufacture of a medicament for use as an anti-invasive or anti-proliferative agent in the containment and/or 
treatment of solid tumour disease. 
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SUBSTITUTED 3-CYANOQUlNOLINES AS MEK INHIBITORS 

.^e invention concen. certain novel choline d—^^ 

.ceptaMesaItsthe.eof,wMc.possessanti-tu.o.activ^^ 

• lu^/i^r The invention also concerns processes* i"i 
. methods of treatment of the human or ammal body. The mvenno 

^ fteit to «>«r3p«mc mefcods. for example m 3nte.al such as 

^fioial. A3«^ve a^aoh. U> ^ 
*v,« ir^hiWtion of DMA synthesis have the potential to tiispiay cmuux 
the mhibition ol DMA syu inay become cancerous by virtue of 

Tn recent vears it has been discovered that a ceu may oeco 

,rt:,,ofitsDNAintoanoncogene/.e.agenewhich,onactivation, 
15 the transformation of a portion Of Its UJN A mu> s . losfi i Qi>k 

,e^««.efonnaUaaofmaUg„an.«.>ou.oem(B«d.haw.M«~ 

^ve rise «. *e p«.*.otion of peptides ™hich »e receptors tor ^ ^ 
o^tbe grow* ^tor re^«.r complex sabse,ue..y ,e»ls u, an morease » c^ 
'ZZ^ olgenesoftene.coaeabnormalversi«.ofsig»alpamwaycompo«... 
» :^^r.,rltoe,rtoases.sertoe-a.eo.Une^s,orao,ns.reams« 
::e::ssLlerasge.cs.t.erasge„escoaeforclose,,re«ea™^^ 

^.eo.aebto<«nSPro«inswMchhyaro.,se.o«aguanostoe«.^^^ 
^,toediphospha.c(GDP).Raspro«tosareac«vetopromo«ngceUgro2^^^ 
, »«l«hentheyareboundtoGTPai.dfaactivewhentheyareboundtoGDP. 
Wormation when they are . «„i,oT1.a^ activity and hence remain in the 

as Transforming mutant of p21m are defeCn^e m «.e« GTTase aotiv.^ 

rTPboundstate.n>eiasoncogeneisknovmtoplayanmtegralrolemccrtamc 

active OTP bomia stare. » „f™_M%ofaU cases of hnman cancer. 

., V f™.„jtn contribute to the formation of over 2UAoi<iu>.«» 

""^rrr ylig^such.agrow.^.ceUsur^^-^ 
.npledto.emitoge.cresp<»ise«uii.tU.ach.toofreac«o.w^.^.^^ 

tinn of guanine nucleotide exchange activity on ras proteins. When ras pr 
:^r:;"state,anumberofotherprotetosi.^dhecay- 
l^eresultingtosisnaltransmissionthron^severaldistinctp^^^^ 
,„,^.ffio.«proteinisthepro<*a.tof,herafproto^cogene. The mterachon o 
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JZ- ,K„i™m=diate.pstte^arth;3lorofndtogena«iva«dprotem^ 
wluch IS the immediate upsircciui prj v-^^ To date, no 

. x.r AW t«,r,^1ocates and accximulates in the nucleus, where it can pnospno y 

essential for nomialceU proliferation ana are constitutively active, 

^8059hasbeen.hown«bloc.«.egro^andn.«pho,ogic^Won«.o.cf 

H«medanismot .^Hvatedtaf andoftendBasesphosphorytete 

MEKtoaS^lSandSaaZand^^onSa^.^ ^^^^ 

„tp^ho^«--da^««^^-'^ 
ar,a Yl 85 bv the dual specificity MEKs. Whilst JvmJ!^ 

^....o,MAPKs.do<«.d...aroc.^^^-^^ 

calalyttc subdomatas DC and X which Hr^pr^m any of ftc ofl.« """^ ^ 

C The« difference b=«veen MEK and c*er protein kinases, »gcfl»rwA*e 

. 1 MEK 2) ^d, more recency 5. in prohf^ve signattng 

30 taownroleofMEKCMEKl.ME ) . inbibitora aa therapeutic 

suggest it may be possible to duicover and employ selective ivm 

ajents for use in proliferative disease. 
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should be of value as an anti-proliferative agent lor 

a„gro«potty»s».eta««tol«.d«.nac .^,,<^„tog,5««me kinases 

,0 Receptor tyro . „f them are large enzymes which span the cell 

membrane and possess an extracellular bin g 3^ a kinase to phosphorylate 

tyrosineaminoacidsmprotemsandhencetoum Research 1993.60,43-73) 

W on te^Ue. of grow* ^rs which b«d «. » „^ ^ 

e^oninc.„desC...r.e.p.or.,rosinckn«.«con^*^^^ 

l..eon^i„..ein^^.o.eeep«.^«e^^^^^ 
_^^in.^^«^^;^)---^ 

the platelet-derived grovvth fector (PDOt) lamny 
PP<^C.PDO.panaco.on,.s«n™ia«n.^o,UCSF0r.^^^^^^ 

«.^.no™«^c.«ain.^e^«^^^^ 
^osinekinas^wMch^elooa^in^W-ly^-^ 

^ cn,i.^eauentlv metastatic tumour growth (Ullncn er a*-, 

CtoSagaiSM. 1992, i t"' r«lL 1996,84. 359-369, 
^ 1 994 5 239-246, 1.aii£6enl>>irg»r el al., ESU. l!"o> 

«a;.,§a)Mk£msaBsEUi994,5.2ji.^ rinini-Ti r ^t" 
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Lyn and Yes tyrosine kmases, the AM ranmy 

jaklandTykZ. f„„„ ~ceDt<>rtyrosme kinases are hi^y«g»Wedi" 

It is known fliat the Src family of non-receptor lyiosin 
, ntritheabsenoeofextraceuularstimuuaren^ntainedinaninaouve 

3 nonnalcellsandintheab^ ^^^^^^^^^^.y^^3re 

oontonnation. However, some Src amuym levels) in common tamsn 

^«,si«ac.iv.^(-encampared.o — 

^.^has^intestin^ca^^.— 

„, ,ns^l(VSO-l andbreastcam>er(Mntlmswamye<a!.,0nc2gaie.i' 

1810). The src tanm, ^ceU long cancers <NSCLCs)mcludmg 

eonnnonhnm^cancerssnchasnon-smanceUta* ^^^^^^ 

„cinomas ^ squamous ceU cancer ''J^'^^^^ 1992. S. 1457- 

15 62). oesophageal cancer (Jankowskie,a/..aa.l^^ ,,^,0) and pancreado cancer 
o^riancancerCWienerer.l.OteJ^^tS^'^.^^^^^^ i^^^hnman 

itswidespreadprevalencewiUbeestabUshed. . „^ ^tor tyrosine kinase is to 

, Uisf^ierkno^lthat^P— --^^^^ . 

cytoplasnnc proteins including, for example, I .^oskeleton which feciHtates 

lisconpledtosi^pa^waysthatreg^^^..^^^^^^ 
„ .iiliv Tikevrise importantrolesareplayedbylhec-Src,cYesan 

"^"'.^sig^andindi^^ 
25 tyrosinekinasesmmtegrmmedialedsigDam.^ _ „ ,noo 11 51-64 and Klingboffer 

i^cUons (Owens 

^^.^ ,999. m 2459-2471). ^^^^^^^Z. invasion o, 
l^o^toprogressdirou^^estagesofassemma^^m.*^^ 

.issues and initiation of metastatic «^ ^ 
30 pro^sionftomlocalised to disseminated mvastvemeu^^^o^- 

Lrc-Srcnon-receptortyros.ekinaseactivi.y(Bnii«««^ 

Pi^er ./..ami 1998.12.81-92 andVerbeekerASaLCdlS^ 



531-537). 
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u „f„rfu. as a selective inhibitor oftomoliUtyottulliour cells and as a 

!r:et:i:~— a.— 

5 tyt^ine kinasea should be of value as m anf-mvaswe agent for use m the 

^eut of soUd ^ur . ^s potent 

We have now foimd that suipnsingiy^ciia h 

. . u;u+x,rtfTnetastasismetumovir cells. In particular, u is 
to the invasiveness andmigratory ability of metastasismg 

:Led.l>a.«.eccn.poundsof.hep»sen.i„ven.ionp.ovidea„au«^^^^^^^ 

i^H.„uofone».o.of«.MEKenz^and/o,by»ayof«^b.««o^^^^^^^ 

.5 of non-receptor tyrosinekina^. for exao^lebyinbibWonof one ormore of c-S«.cy^^ 

„isalsotoown.hatc-Srcnon-recep.or,^sinekinaseenZ5«>ers,nvolvedn>*e 

oFyn. ItisaisoKiiowu 693-702; Boyce e« 

^,ofos.eoclas.-drivenboneresorpdon(Sona«..«J..e^l991.^J . ^ 

, T Clin. invest l9n.iS,l622-U2T.Y^^e,al..LmLM^l99i.n.219\ 2795 
:^^f:S..Bl^TmM,437-49, ^n^bitorof^Srcnon-receptor^e 
. :reist.erefo.eofvaluein.hepreven.iona.d.rea«nentofbonedia«ses^ 
„,^is, Paget-s disease, nretastatic diaease in bone and »nrour.n»iuced 

h5T)etcalcaemia. „fl,ni iiihibitinE the uncontrolled ■ 

•ttecon.poundsofthepresentinv«tfionarealsouseMmmhrb.«ng 

.elhaarproUferation*cha,i.esfton>vaaouan».»»Ugnan.diseaseasuch. 

,"Les(fore»n,ple.henma.oidarthn«s3ndin«bnnna.^ 
" bepa:cc«rosisandhn.^W«nerul— .^.^^^^ 
psoriasU. hypersensitrvity reacUons of the sldn. blood vessel diseases (tor ex^ple 
Iroscierl and restenosis,, ^ler^c asthma, insulln-dependen. di^etes. ^ 

3, — ::r:::r::ion.aypossess«bi.ory.ti..agai..^ 

_^«.are.volved..eMArK..asep^.^^-^-^^ 
aeavityagainsttheSrc^yofnon-r^eptor^^^k^-O ^^^^^^^^^ 
to present inventionmay also possess potent fflhibitory activity ag 
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, '^°'lti.s.a.edta.I„tcmationalPa.e..AppUcaaoaWO98/43960*a.arang»ot 

^ ,o be inhibitors of EOF «ccptor W-stoe kmase. and ofliers sWed to b ^ 

,„ Linof«yl>benzodioxol^yl-con«i«ing3^o<,uinolined.nvatt^^ 

„isLdinWc»aUo.alPa.e..AppUc«ionWO00/68.01*a.a^e^^ 

ttxrrein of any 1.3-b=nzodioxol^yl-containing 3^oqoinohne d«:n.at.v«. 

; Jis .osedinl««m..B«.ia«^ 
4 aniJo-3-cyanc^uinom^ed.rivaavcsa.naeMfc.a^i^-bmonof S„>d.^ 

;^TlJTbl.nodi.,o^«>-*nofanyU-ben^-l^yl--- 

'■^^'r::rr::^of*e.v..on..».P«Mdeda.^oBned..^^ 
20 Formula I 




'N" H 



^..inZ.isa„O.S.SO.SO.N(R^)orC(R'.S^«be,ein«cbRW.»Mo.n«yb. 

25 the same or different, is hydrogen or (l-6C)alkyl; 
mis0,l,2,3or4; 
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e.chR'gr««P,-Uchmayb.thc same or differ* is s=lec.»dft<-halogeno, 

ttfluoromethyl. cy^o. isooyano. mtro. hydroxy, merc^to. arnino. tormyl. oarboxy 
raloyUl-6QaI^U«»(^-SQalM.U.-<^^^^ 
(2-6C)a1ky»yloxy.(l-6C)alkyim(l-6C)a)Msulpbtoyl.(l-6C)^ 
, .SSLI U-60a^n-^». a-6C)^oxyoarbooy.MKl-6C,a>^.ca*»oyU 
!^KlS-6C)aI^nc«U2-6C,a^oyl,(2^aa=aaoyio«^ 
^Ll^C)aU^l.(2-6C)alkai>oylamino,(3-6Qalk=noylanuno,mW^^ 

H^^Ua.=,lsu.phs.aoyi.MJi*K^6C)a>ky.Wpba«oy..a.6C,aB.an— 
,0 N<l-6C)altyl<l-6C)altoesulphonytamno or ftom a group of flie fonnula : 

~ q'-x'- 

^er.mXMsadirectbondorUse.«WfiomO.S.SO.SOa.N(R\CO.CH(ORf). 

„ or (WQan^U and Q' is aryl aryi^l 
,5 r'ecUl (3-7Qo,cloaJke„yU3-7C)cycl«a3toylKl-6Qalkyl.h=«roaryl.lr«en^ 

^'^*«a..carbona.o.n^»nanv<-^----^ 

3„ optionauy separa^d by ft= insertion irrto fte cbain of a group selected ftom O, S SO. S^. 

R=i.h,droge«or(MC)aWor.^hen*ei--««'gro«pisK(R').Rmaya.s„be 

(2.6C)altaloyl. ^^.^ subs.i«en.optionaUybearsa. 

and wherein any CH2-CH- or tn^-*- S^" F 
^ete.n,inalCH.= orHC.positionasubstit.entselectedfro.^^^^^^^ 
n ^Oalkoxvcarbonyl N-(l-6Qalkylcarbamoyl,liE-di-[(l-6C)alkyl]carbamoyl. 
(1.6Qa]koxycarbonyi, £H 60alkyl]aHuno-(l-6C)a]kyl or from 

25 ammo.(l-6C)a]kyl,(l-6Qalkylanmo-(l-6C)alkyl,di-[(l-6C)al^^^ 

a group of the foimula : 

. • 1 ♦-.^fi-^mrOandNfR^CO, wherein R** is hydrogen or 
wherein is a direct bond or is selected from CO ana > 

"'^r:r:*icH.orC«,groupwi..aK.s„bs««o.op.o.^yb^ 
each said CH. CH. or CH3 group one or more halogeno or (1.6C)alM subti^en^ or a 
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substituent selected from hydroxy, cyano, amino, carboxy, carbamoyl, (1 -6C)alkoxy, 
(l-6C)alkyl11iio, (l-6C)alkylsulphinyl, (l-6C)alkylsulphonyl, (l-6C)alkylamino, 
di-[(l-6C)alkyl]ainino, (l-6C)alkoxycarbonyl, N-(l-6C)alkylcarbamoyl, 
N,N-di-[(l-6C)alkyl]carbamoyl, (2-6C)alkaiioyl, (2-6C)alkanoyloxy, (2-6C)alkanoylamino, 
5 N-(l-6C)alkyl-(2-6C)alkanoylammo, N-(l-6C)alkylsulphamoyl, 
N,N-di-[(l-6C)alkyl]sulphamoyl,(l-6C)alkanesulphonylamiiio, 
N-(l-6C)alkyl-(l-6C)alkanesulpbonylammo or from a group of the formula : 

wherein is a direct bond or is selected from O, S, SO, SO2, N(R'), CO, CH(OR^), 
10 CON(R'), N(R')CO, S02N(R'), N(R')S02, C(R')20, C(R^)2S and N(R')C(R')2, wherein is 
hydrogen or (l-eQalkjd. and is aryl, aryl-(l-6C)alkyl, (3-7C)cycloalkyl, (3-7C)cycloalkyl- 
(l-6C)alkyl, (3-7C)cycloalkenyl, (3-7C)cycloalkenyHl-6C)alkyl, heteroaryl, heteroaxyl- 
(l-6C)alkyl, heterocyclyl or heterocyclyl-(l-6C)alkyl, 

and wherein any aryl, heteroaryl or heterocyclyl group within a substituent on 
15 optionally bears 1, 2 or 3 substituents, which maybe the same or different, selected from 
halogeno, trifluoromethyl, cyano, nitro, hydroxy, amino, carboxy, carbamoyl, (l-6C)alkyl, 
(2-8C)alkenyl, (2-8C)alkynyl, (l-6C)alkoxy, (2-6C)alkenyloxy, (2-6C)alkynyloxy, 
(l-6C)a]kylthio, (l-6C)alkylsulphinyl, (l-6C)alkylsulphonyl, (l-6C)alkylamino, 
di-[(l-6C)alkyl]amino, (l-6C)a]koxycarbonyl, N-(l-6C)alkylcarbamoyl, 
20 H,N-di-[(l-6C)alkyl]carbamoyl, (2-6C)alkanoyl, (2-6e)alkanoyloxy, (2-6C)alkanoylamino, 
H-(l-6C)alkyH2-6C)alkanoylamino,N-(l-6C)alkylsulphamoyl, 
liH-di-[(l-6C)alkyl]sulphalnoyl, (l-6C)alkanesulphonylamino, N-(l-6C)alkyl- 
(l-6C)alkanesulphonylamino or from a group of the foramla : 

-X*-R^ 

25 wherein X* is a direct bond or is selected from O and N(R'), wherein r' is hydrogen or 

(l-6C)alkyl, and R« is halogeno-(l-6C)alkyl, hydroxy-(l-6C)alkyl, (l-6Qalkoxy-(l-6C)alkyl, 
cyano-(l-6C)alkyl, amino-(l-6C)alkyl, (l-6C)alkylamino-(l-6C)alkyl, di-[(l-6C)alkyl]amino- 
(l-6C)alkyl, (2-6C)alkanoylamino-(l-6C)alkyl or (1.6C)alkoxycarbonylamino-(l-6e)alkyl 
or from a group of the formula : 

30 -X'-Q' 

wherein X^ is a direct bond or is selected from O, N(R'°) and CO, wherein R''' is hydrogen or 
(l-6C)alkyl, and Q* is aryl, aryl-(l-6C)alkyl, heteroaryl, heteroaryl-(l-6C)alkyl. heterocyclyl 
or heterocyclyKl-eQalkyI which optionally bears 1 or 2 substituents, which may be the same 
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or different, selected from halogeno, (l-6C)alkyi, (2-8C)alkenyl, (2-8C)alkynyl and 
(l-6C)alkoxy, 

and wherein any heterocyclyl group within a substituent on R' optionally bears 1 or 2 
oxo or tbioxo substituents; 

5 n is 0, 1, 2 or 3; 

each group is halogeno, trifluoromethyl, cyano, nitro, hydroxy, amino, carboxy, 
carbamoyl, (l-6C)alkyl, (2-8C)alkenyl, (2-8C)alkynyl. (l-6C)alkoxy, (2-6C)alkenyloxy, 
(2-6C)alkynyloxy, (l-6C)alkylthio, (l-6C)alkylsulphinyl, (l-6C)alkylsulphonyl, 
(l-6C)alkylammo, di-[(l-6C)alkyl]ainino, (l-6C)alkoxycarbonyl, N-(l-6C)alkylcarbamoyl, 

10 N,N-di-[(l-6C)alkyl]carbamoyl, (2-6C)alkanoyl, (2-6C)alkanoyloxy, (2-6C)alkanoylamino, 
H-(l-6C)all!yl-(2-6C)alkanoylamino, (3-6C)alkenoyIamino,N-(l-6C)alkyl- 
(3-6C)alkenoylamino, (3-6C)alkynoylaniind, N-(l-6C)alkyl-(3-6C)alkynoylamino, 
N-(l-6Qalkylsulphamoyl, N,N-di-[(l-6C)alkyl]staphamo3d, (l-6C)a]kanesulphonylamino, N- 
(l-6C)aJkyl-(l-6C)alkanesuIphonylamino or from a group of the formula : 

15 -X^-R" 

wherein is a direct bond or is selected from O and N(R^^), wherein R'^ is hydrogen or 
(l-6C)alkyl, and R" is halogeno-(l-6C)alkyl, hydroxy-(l-6C)alkyl, (l-6C)alkoxy-(l-6C)alkyl, 
cyano-(l-6C)a]kyl, amino-(l-6C)alkyl, (l-6C)alkylamino-(l-6C)alkyl or 
di-[(l-6C)alkyl]amino-(l-6C)alkyl; 

20 is a OC or C(R^^)=C(R'^) group, wherein each R^^ group, which may be the same 

or different, is hydrogen or (l-6C)alkyl; and 

R" is selected from halogeno, cyano, isocyano, formyl, carboxy, carbamoyl, 

(2-8C)aIkenyl, (2-8C)alkynyl, (l-6C)alkoxycaibonyl, H-(l-6C)alkylcarbamoyl, 
liN-di-[(l-6C)alkyl]cafbamoyl, (2-6C)alkanoyl, M-(l-6C)alkylsulphamoyl, 
25 N,N-di-[(l-6C)alkyl]sxilphamoyl, halogeno-(l-6C)alkyl, hydroxy-(l-6C)alkyl, 

(l-6C)alkoxy-(l-6C)alkyl, cyano-(l-6C)alkyl, amino-(l-6C)alkyl, (l-6C)alkylamino- 
(l-6C)alkyl, di-[(l-6C)alkyl]amino-(l-6C)alkyl, (2-6C)alkanoylamino-(l-6C)alkyl, 
(l-6C)alkoxycarbonylamino-(l-6C)alkyl or from a group of the formula : 

30 wherein X^ is a direct bond or is selected from CO, CH(OR^^), CON(R^^) or SOsNCR^^), 
wherein R" is hydrogen or (l-6C)alkyi, and is aryl, aryKl-6C)aJkyl, (3-7C)cycloalkyl, 
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(3-7C)cycloalkyKl-6C)alkyl,heteroaryl,h^^^ 

heterocyclyKl -6C)allcyl ^ ^^^^^^ ^^^^^ 

and wherein any CH, CH2 or una group wi" 

A- rn finrikvllamino (l-6C)alkoxycaibonyl, H-d-fiQalkyl'^*™"^'- 

H<1.6C)aliyK2-6C)alka«oytammo. H-(l-6C)alkyUulphamoyl, 
,„ MJ^^t(,^)aacyl]»ulph™»yUi-6C)3Bca»sulphonylammc 

H;,^)alk,Kl-60alkanesulpho,5.b™no ottoma group of *e forn»Ia . 

„ whereinR''i.hydrogenora-6C)alM.-dQ'«-A«yH -«^ 
h«,^h=«roaryHl-6C)alkyl.hetetocyclylorheteroc,c)yHl-6^ 

^^erein any aryU heteroa^l or heterocyCy. ^oup wi«n a -^"^ 
■ r^l2ot3^tuen«,whichmaybethesamaordia«o..selec«dfiom 

" r^^ro^c,a.o.*o.„.a.^o.ca*oxy.ca*a^^^ 

dir(l-60aIkyqanrfno,(l-6C)aIkoxycarbonyUWl-6C)alkylc^^ 
d..[(l-6C)aKyij V (2^C)alkam.yloxy, (2-6C)alkaooylammo, 

25 Nli-di-Kl-6C)alkyl)caAamoyl,(2-6C)alI£anoyi,vi / 

^:^..6C)alkyl-(2-«C)aBo^oylan^.mi-6C).lMs»l|^^ 
^ii-«-[(l-6C)alkyi]sulphan>oyl, (l.«C)=ton««lphonytanmo. H-(l-«C)alkyl 
(1.6C)alkane»ulphonytaimio orftomagroupoffl^fonmtfa: 

• , . ^ frnm O and NCR'*), wherein R^* is hydrogen or 

0-«>^U and R>' . haloge^WC^W^^^^ 
(^o-(l-6C)a3kyl,aauno-(l-6C)alkyl,(l-6C)allcyiaiimi k J 
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(l-6C)alkyl,. (2-6C)alkanoylamino-(l-6C)alkyl, (l-6C)alkoxycaibonylammo-(l-6C)alkyl, 
or from a group of the formula : 

wherein X'*" is a direct bond or is selected from O, N(R'') and CO, wherein R*' is hydrogen or 
5 (l-6C)alkyl, and Q' is aryl, aryl-(l-6C)alkyl, heteroaryl, heteroaryl-(l-6C)alkyl. heterocyclyl 
or heterocyclyl-(l-6C)alkyl which optionally bears 1 or 2 substituents, which maybe the same 
or different, selected from halogeno, (l-6C)alkyl. (2-8C)alkenyl, (2-8C)alkynyl and 
(l-6C)alkoxy, 

and wherein any heterocyclyl group within a substituent on R^'* optionally bears 1 or 2 

10 oxo or thioxo substituents; 

or a pharmaceutically-acceptable salt thereof. 

In this specification the generic term "alkyl" includes both straight-chain and 
branched-chain alkyl groups such as propyl, isopropyl and twt-butyl, and also 
(3-7C)cycloalkyl groups such as cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl and 

15 cycloheptyl. However references to individual alkyl groups such as "propyl" are specific for 
the straight-chain version only, references to individual branched-chain alkyl groups such as 
"isopropyl" are specific for the branched-chain version only and references to individual 
cycloalkyl groups such as "cyclopentyl" are specific for that 5-membered ring only. An 
analogous convention applies to other generic terms, for example (l-6C)alkoxy includes 

20 methoxy, ethoxy, cyclopropyloxy and cyclopentyloxy, (l-6C)alkylamino includes 

methylamino, ethylamiao, cyclobutylamino and cyclohexylamino, and di-[(l-6Calkyl]ainino 
includes dimethylamino, diethylamino, N-cyclobutyl-N-methylamino and M-cyclohexyl- 
. M-ethylamino. 

It is to be understood that, insofer as c«rtain of the compounds of Formula I defined 
25 above may exist in optically active or racemic forms by virtue of one or more asymmetric 
carbon atoms, the invention includes in its definition any such optically active or racemic form 
which possesses the above-mentioned activity. The synthesis of optically active forms maybe 
carried out by standard techniques of organic chemistry well known in the art, for example by 
synthesis from optically active starting materials or by resolution of a racemic form. 
30 Similarly, the above-mentioned activity may be evaluated using the standard laboratory 
techniques referred to hereinafter. 

Suitable values for the generic radicals referred to above include those set out below. 
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A suitable value for any one of the 'Q' groups (Q' to Q'') when it is aryl or for the aryl 
group within a *Q' group is, for example, phenyl or naphthyl, preferably phenyl. 

A suitable value for any one of the 'Q' groups (Q', Q^ or (f) when it is 
(3-7C)cycloalkyl or for the (3-7C)cycloalkyl group within a 'Q' group is, for example, 
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl or bicyclo[2.2.1]heptyl and a 
suitable value for any one of the 'Q' groups (Q\ or Q«) when it is (3-7C)cycloalkenyl or 
for the (3-7C)cycloalkenyl group within a *Q' group is, for example, cyclobutenyl, 
cyclopentenyl, cyclohexenyl or cycloheptenyl. 

A suitable value for any one of the 'Q' groups (Q^ to Q') when it is heteroaryl or for 
the heteroaryl group within a 'Q' group is, for example, an aromatic 5- or 6-membered 
monocycUc ring or a 9- or 10-membered bicycUc ring with up to five ring heteroatoms 
selected from oxygen, nitrogen and sulphur, for example furyl, pyrrolyl, thienyl, oxazolyl, 
isoxazolyU imidazolyU pyrazolyl, thiazolyl, isothiazolyl, oxadiazolyl, thiadiazolyl, triazolyl, 
tetrazolyl, pyridyU pyridazinyl, pyrimidinyl, pyrazinyl, 1,3,5-triazenyl, benzofuranyl, indolyl, 
benzothienyl, benzoxazolyl, benzimidazolyl, benzothiazolyl, indazolyl, benzofiirazanyl, 
quinolyl, isoquinolyl, quinazolinyl, quinoxalinyl, cinnolinyl or naphthyridinyl. 

A suitable value for any one of the 'Q' groups (Q' to Q') when it is heterocyclyl or for 
the heterocyclyl group within a 'Q' group is, for example, a non-aromatic saturated or 
partially saturated 3 to 10 membered monocyclic or bicyclic ring with up to five heteroatoms 
selected from oxygen, nitrogen and sulphur, for example oxiranyl, oxetanyl, tetrahydrofiuranyl, 
tetrahydropyranyl, oxepanyl, tetrahydrothienyl, 1,1-dioxotetrahydrothienyl, 
tetrahydrothiopyranyl, 1,1-dioxotetrahydrothiopyranyl, azetidinyl, pyrrolinyl, pyrroUdinyl, 
morpholinyl,tetrahydro-l,4-thiazinyl, l,l-dioxotetrahydro-l,4-thiazinyl, piperidinyl, 
homopiperidinyl, piperazinyl, homopiperazinyl, dfliydropyridinyl, tetrahydropyridinyl, 
i dihydropyrimidinyl or tetrahydropyrimidinyl, preferably tetrahydroforanyl, tetrahydropyranyl, 
pyrrolidinyl, morpholinyl, l,l-dioxotetrahydro-4H-l,4-1hiazinyl, piperidinyl or piperazinyl. A 
sixitable value for such a group which bears 1 or 2 oxo or thioxo substituents is, for example, 
2-oxopyrrolidinyl, 2-thioxopyrroUdinyl, 2-oxoimidazolidinyl, 2-thioxoimidazolidinyl, 
2-oxopiperidinyl, 2,5-dioxopyrroUdinyl, 2,5-dioxoimidazoUdinyl or 2,6-dioxopiperidinyl- 
a A suitable value for a 'Q' group when it is heteroaryl-(l-6C)alkyl is, for example, 

heteroaryhnethyU 2-heteroarylethyl and 3-heteroarylpropyl. The invention comprises 
corresponding suitable values for 'Q' groups when, for example, rather than a 
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heteroaryl-(l-6C)alkyl group, an aryl-(l-6C)alkyl, (3-7C)cycloa]kyl-(l-6C)alkyl, 
(3-7C)cycloalkenyl-(l-6C)alkyl or heterocyclyl-(l-6C)alkyl group is present. 

A suitable value for a *Q' group when it is heterocyclyl-(l-6C)alkyl is, for example, 
3-piperazin-l-ylpropyl,3-morpholinopropyl,3-(l,lKiioxotetrahydro-4H4,4-thiazinyl)propyl, 

5 3-piperidin-4-ylpropyl, 3-piperidin-l-ylpropyl or 4-pyrrolidin-lylbutyl. 

In structural Formula I there is a hydrogen atom a:t the 2-position on the quinolme ring. 
It is to be understood thereby that the substituents may only be located at the 5-, 6-, 7- or 
8-positions on the quinoline ring i.e. that the 2-position remains unsubstituted. It is further to 
be understood that the group that may be present on the l,3-ben2odioxol-4-yl group within 

10 structural Formula I may be located on the phenyl ring or on the methylene group within the 
dioxol group. Preferably, any group that is present on the 1 ,3-benzodioxol-4-yl group 
within structural Formula I is located on the phenyl ring thereof. It is further to be understood 
that Ihe -Z^-R'"^ group within structural Formula I may only be located on tiie phraiyl ring 
within the l,3-benzodioxol-4-yl group. 

15 For the avoidance of doubt, the positions on structural Formula I are numbered as 



Suitable values for any of the 'R' groups (R} to R") or for various groups within an 
r\ or R^^ group include :- 




follows: : 



20 for halogeno 
for (l-6C)alkyl: 
for (2-8C)alkenyl: 
for (2-8C)alkynyl: 
for (l-6C)alkoxy: 



25 for (2-6C)alkenylDxy: 
for (2-6C)alkynyloxy: 



fluoro, chloro, bromo and iodo; 

methyl, ethyl, propyl, isopropyl and tCTt-butyl; 

vinyl, isopropenyl, allyl and but-2-enyl; 

ethynyl, 2-propynyl and but-2-ynyl; 

methoxy, ethoxy, propoxy, isopropoxy andbutoxy, 

vinyloxy and allyloxy, 

ethynyloxy and 2-propynyloxy; 
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for (l-6C)alkylthio: 
for (l-6C)alkylsulphinyl: 
for (l-6C)alkylsulphonyl: 
for (l-6C)alkylaimno: 

5 

for di-[(l-6C)alkyl]amino: 

for (l-6C)alkoxycarbonyl:. 

10 forN-(l:6C)alkylcarbamoyl: 

for N,N-di-[(l-6C)alkyl]carbamoyl 

for (2-6C)alkanoyl: 
15 for (2-6C)alkaiioyloxy: 
for (2-6C)alkanoylainmo 



methylthio, ethylthio and propylthio; 
methylsiilphinyl and ethylsulphinyl; 
methylsulphonyl and ethylsulphonyl; 
methylamino, ethylamino, propylamino, 
isopropylamino andbutylamino; 
dimethylamino, diethylamino, N-ethyl- 
N-methylamino and diisopropylamino; 
methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl 
and tert-butoxycarbonyl; 
N-methylcarbamoyl, N-ethylcarbamoyl and 
N-propylcarbamoyl; 
N,N-Klimethylcarbanioyl, N-ethyl- 
N-methylcarbamoyl and N,N-diethylcarbamoyl; 
acetyl and propionyl; 
acetoxy and propionyloxy; 
acetainido and propionanaido; 
for N-(l-6C)alkyl-(2-6C)alkanoylamino: N-methylacetamido andN-methylpropionamido; 
for N-(l-6C)alkylsulphamoyl: N-methylsulphamoyl and N-ethylsulphamoyl; 

for N,N-di.[(l-6C)alkyl]sulphamoyl: N,N-diinethylsulphamoyl; 
20 for (l-6C)alkanesulphonylammo: methanesulphonylamino and ethanesulphonylamino; 

for N-(l-6C)alkyl-(l-6C)alkanesulphonylan3ino: N-methykaethanesulphonylamino and 

N-methylethanesulphonylanaino; 
for (3-6C)alkenoylamino: acrylamido, mefhaCTylamido and crotonamido; 

for N-(l-6C)alkyl-(3-6C)alkenoylanimo: N-mefliylacrylamido and N-methylcrotonamido; 
25 for (3-6C)alkynoylamino: propiolamido; 

for N-(l-6C)alkyl--(3-6C)alkynoylaniino: N-methylpropiolamido; 

aminomethyl, 2-arQinoethyU l-aminoethyl and 
3-aniinopropyl; 

methylaminomethyl, ethylaminomethyl, 

1- methylaminoethyl, 2-methylaminoethyl, 

2- ethylaminoetliyl and 3-methylaminopropyl; 
for di-[(l-6C)alkyl]amino-(l-6C)alkyl: dimethylaminomethyl, diethylaminomethyl, 

1 -dimethylaminoetiiyl, 2-dimethylaminoethyl and 



for amino-(l-6C)alkyl: 

for (1.6C)alkylamino-(l-6C)alkyl: 



30 
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3-dimethylammopropyl; 
for halogeno-(l-6C)alkyl: chloromethyl, 2-chloroethyl, 1-chloroethyl and 

3-chloropropyi; 

for hydroxy-(l-6C)alkyl: hydroxymethyl, 2-hydroxyethyl, 1 -hydroxy ethyl and 

5 3-hydroxypropyl; 

for (l-6C)alkoxy-(l-6C)alkyl: methoxymethyl, ethoxymethyl, 1-methoxyethyl, 

2- inethoxyethyi, 2-ettioxyethyl and 

3- metiioxypropyl; 

for cyano-(l-6C)alkyl: cyanomethyl, 2-cyanoethyl, 1-cyanoethyl and 

10 3-cyanopropyl; 

for (2-6C)alkanoylamino-(l-6C)alkyl: acetamidomethyl, propionamidomethyl and 

2-acetainidoethyl; and 
for (l-6C)alkoxycarbonylamino-(l-6Qalkyl: methoxycarbonylaminomethyl, 

ethoxycarbonylaminomethyl, 
15 tert-btttoxycarbonylaminomethyl and 

2-methoxycarbonylaminoethyL 
A suitable value for (R^)m when it is a (l-3C)alkylenedioxy group is, for example, 
methylenedioxy or ethylenedioxy and the oxygen atoms thereof occupy adjacent ring 
positions. 

20 When, as defmed hereinbefore, an group forms a group of the formula Q^-X'- and, 

for example, is a OC(^\ linking group, it is the carbon atom, not the oxygen atom, of the 
OC(JBL% linking group which is attached to the quinoline ring and the oxygen atom is attached 
to the group. Sinularly, when, for example a CH3 group within a substituent bears a 
group of the fomiula -X^-Q^ and, for example, X' is a C(R^)20 linking group, it is the carbon 

25 atom, not the oxygen atom, of the C(R')20 linking grpup which is attached to the CH3 group 
and the oxygen atom is linked'to the group. A similar convention appUes to the attachment 
of the groups of the formulae Q^-X^-, and -X*-Q^. 

As defmed hereinbefore, adjacent carbon atoms in any (2-6C)alkylene chain within a 
R^ substituent may be optionally separated by the insertion into the chain of a group such as 

30 O, CON(R^) or C=C. For example, insertion of a C=C group mto the ethylene chain within a 
2-moipholinoethoxy group gives rise to a 4-morpholinobut-2-ynyloxy group and, for example, 
insertion of a CONH grovq) into the ethylene chain within a 3-methoxypropoxy group gives 
rise to, for example, a 2-(2-methoxyacetamido)ethoxy group. 
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When, as defined hereinbefore, any CH, CH2 or CH3 group within a or K^^ 
substituent optionaUy bears on each said CH, CH2 or CH3 group a substituent as defined 
hereinbefore, suitable or R^* substituents so formed include, for example, . 
hydroxy-substituted heterocyclyl-(l-6C)alkoxy groups such as 2-hydroxy- 

5 . 3-piperidinopropoxy and 2-hydroxy-3-iiiorpholinopropoxy. 

A suitable phaimaceutically-acceptable salt of a compound of the Formula I is, for 
example, an acid-addition salt of a compound of the Formula I, for example an acid-addition 
salt with an inorganic or organic acid such as hydrochloric, hydrobromic, sulphuric, 
trifluoroacetic, citric or maleic acid; or, for example, a salt of a compound of the Formula I 

10 which is sufiBciently acidic, for example an alkali or alkaline earth metal salt such as a 
calcium or magnesi\mi salt, or an ammonium salt, or a salt with an organic base such as 
meHiylamine, dimethylamine, trimethylamine, piperidine, morpholine or 
tris-(2-hydroxyethyl)amine. 

Particular novel compounds of the invention include, for example, quinoline 

15 derivatives of the Formula I, or pharmaceutically-acceptable salts thereof, wherein, unless 
otherwise stated, each of m, R\ n. R^ and R*'* has any of the meanings defined 
hereinbefore or in paragraphs (a) to (y) hereinafter :- 

(a) zMsO,S,SO,S02,CH2orNH; 

(b) Z' is O; 
20 (c) Z'isNH; 

(d) R' substituents may only be located at the 5-, 6- and/or 7-positions on the quinoline 
ring i.e. the 2- and 8-positions remain unsubstituted; 

(e) R^ substituents may only be located at the 6- and/or 7-positions on the quinoline ring 
Le. the 2-, 5- and 8-positions remain unsubstituted; 

25 (f) R^ substituents may only be located at the 5- and/or 7-positions on the qumoline ring 
Le. the 2-, 6- and 8-positions remain unsubstituted; 

(g) m is 1 or 2, and each.R* group, which may be the same or different, is selected firom 
halogeno, trifluoromethyl, hydroxy, ammo, carbamoyl, (l-6C)alkyl, (2-8C)aIkenyl, 
(2-8C)alkynyl, (l-6C)aIkoxy, (2-6C)alkenyloxy, (2-6C)a]kynyloxy, (l-6C)alkylamino, 
30 di-[(l-6C)alkyl]amino, N-(l-6C)a]kylcarbamoyl, N,N-di-[(l-6C)alkyl]carbamoyl, 
(2-6C)alkanoyiamino, N-(l-6C)alkyl-(2-6C)alkanoylamino, (3-6C)alkenoylamino, 
N-(l-6C)a]kyl-(3-6C)a]kenoylamino, (3-6C)alkynoylamino andiT-(l-6C)alkyl- 
(3-6C)alkynoylamino or firom a group of the formula : 
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• Q'-X'- 

wherein is a direct bond or is selected from O, NCR"), CON(R'*), N(R'*)CO and OC(^% 
wherein R'* is hydrogen or (l-6C)alkyl, and is aiyl, aryl-(l-6C)alkyl, cycloalkyl- 
(l-6C)alkyl, heteroaryl, heteroaryl-(l-6C)alkyl, heterocyclyl or heterocyclyl-(l-6C)a]kyl, 

5 and wherein adjacent carbon atoms in any (2-6Qalkylene chain within a substituent 

are optionally separated by the insertion into the chain of a group selected from O, N(R^, 
CON(R^), N(R^)CO, CH=CH and CsC wherein R^ is hydrogen or (l-6C)a]kyl, or, when the 
inserted group is N(R^), R^ may also be (2-6C)alkanoyl, 

and wherein any CHa^CH- or HCsC- group within a R^ substituent optionally bears at 

10 the terminal CH2= or HCs position a substituent selected from carbamoyl, 
N-(l-6C)aUqrlcarbamoyl, >yi-di-[(l-6C)alkyl]carbamoyl, amino-(l-6C)alkyl, 
(l-6C)a]kylamino-(l-6C)alkyl and di-[(l-6C)alkyl]amino-(l-6C)alkyl or from a group of the 
fomiula : 

Q^-X^- 

15 wherein X^ is a direct bond or is CO or N(R*)CO, wherein R^ is hydrogen or (l-6C)alkyl, and 
is heteroaryl, heteroaryl-(l-6C)alkyl, heterocyclyl orheterocyclyl-(l-6C)alkyl, 

and wherein any CH2 or CH3 group within a R* substituent optionally bears on each 
said CH2 or CH3 group one or more halogeno groups or a substituent selected from hydroxy, 
amino, (l-6C)alkoxy, (l-6C)a]kylsulphonyl, (l-6C)alkylamino, di-[(l-6C)alkyl]amino, 
20 (2-6C)a]kanoyloxy, (2-6C)alkanoylamino, N-(l-6C)a]kyl-(2-6C)alkanoylamino or from a 
group of the formula : 

-X^-Q^ 

wherein X^ is a direct bond or is selected from O, N(R*), C0N(R''), N(R')C0 and C(K\0, 
whrarein R' is hydrogen or (l-6C)aIkyl, and is heteroaryl, heteroaryl-(l-6C)alkyl, 

25 heterocyclyl or heterocyclyKl-eQallsyl, 

and wherein any aryl, heteroaryl or hetCTOcyclyl group within a substituent on R' 
optionally bears 1, 2 or 3 substituents, which may be the same or different, selected from 
halogeno, trifluoromethyl, hydroxy, amino, carbamoyl, (l-6C)alkyl, (2-8C)alkenyl, 
(2-8C)alkynyl, (l-6C)alkoxy, (l-6C)alkylsulphonyl, N-(l-6C)alkylcarbamoyl, 

30 N,N-di-[(l-6C)allcyl]carbamoyl and (2-6C)alkanoyl, or optionally bears 1 substituent selected 
from a group of the formula : 

-X*-R* 



wo 2004/005284 PCT/GB2003/002882 

-18- 



wherein X"* is a direct bond or is selected from O and N(R^), wherein is hydrogen or 
(l-6C)alkyl, and is halogeno-(l-6C)alkyU hydroxy.(l-6C)alkyl, (l-6C)alkoxy-(l-6C)alkyl, 
cyano-(l-6C)alkyl, amino-(l-6C)alkyl, (l"6C)alkylamino-(l-6C)alkyl, 
di-[(l-6C)alkyl]ainino-(l-6C)alkyl, (2-6C)alkanoylamino-(l-6C)alkyl, 
5 (l-6C)alkoxycarbonylanaino-(l-6C)alkyl or from a group of the formula : 

wherein X^ is a direct bond or is selected from O, N(R^^ and CO, wherein R^^ is hydrogen or 
(l-6C)alkyl, and Q"* is heterocyclyl or heterocyclyl-(l-6C)alkyl which optionally bears 1 or 2 
substituents, which may be the same or different, selected from halogeno, (l-6C)alkyl and 
10 (l-6C)alkoxy, 

and wherein any heterocyclyl group within a substituent on R^ optionally bears 1 or 2 
oxo substituents; 

(h) m is 1 or 2, and each R^ group, which may be the same or different, is selected from 
fluoro, chloro, trifluoromefhyl, hydroxy, amino, carbamoyl, methyl, ethyl, propyl, butyl, vinyl, 

15 aUyl, but-3-enyl, pent-4.enyl, hex-5-enyl, ethynyl, 2-propynyl, but-3-ynyl, pent-4-ynyU 
hex-5-ynyl, methoxy, ethoxy, propoxy, isopropoxy, butoxy, allyloxy, but-3-enyloxy, 
pent-4-enyloxy,"hex-5-enyloxy, ethynyloxy, 2-propynyloxy, but-3-ynyloxy, pent-4-ynyloxy, 
hex-5-ynyloxy, methylamino, ethylamino, propylamino, dimethylamino, diethylamino, 
dipropylamino, N-methylcarbamoyl, N,N-dimethylcarbamoyl, acetamido, propionamido, 

20 acrylamido and propiolamido or from a group of the fonmila : • 

Q'-X^- 

wherein X^ is a direct bond or is selected from O, NH, CONH, NHCO and OCH2 and is 
phenyl, benzyl, cyclopropyhnethyl, 2-thienyl, 1-imidazolyl, 1,2,3-triazoH-yl, 
1,2,4-triazoH-yl, 2-, 3- or 4-pyridyl, 2-imida2oH-ylethyl, 3-imidazoH-ylpropyl, 

25 2-(l,2,3-triazolyl)ethyl, 3-(l,2,3-triazolyl)propyl, 2-(l,2,4-triazolyl)ethyl, 

3-(l,2,4-triazolyl)propyl, 2-, 3- or 4-pyridyhiLethyl, 2-(2-, 3- or 4-pyridyl)ethyl, 
3-(2-, 3- or 4-pyridyl)propyl, tetrahydrofuran-3-yl, 3- or 4-tetrahydropyranyl, 

2- or 3-pyrrolidinyl, morpholino, l,l-dioxotetrahydro-4H-l,4-thiazin-4-yl, piperidino, 
piperidin-3-yl, piperidin-4-yl, 3- or 4-homopiperidinyl, piperazin-l-yl, homopiperazin-l-yl, 

30 1-, 2- or 3-pyrrolidinylmethyl, morpholinomethyl, piperidinomethyl, 

3- or 4-piperidinylmethyl, 3- or 4-homopiperidinylmethyl, 2-pyrrolidin-l-ylethyl, 

3- pyrrolidin-2-ylpropyl, pyrrolidin-2-yhnethyl, 2-pyrroUdin-2-ylethyl, 3-pyrrolidin-.l-ylpropyl, 

4- pyrrolidin-l-ylbutyl, 2-morpholinoethyl, 3-morpholinopropyU 4-moipholinobutyl, 
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2- (l , 1 -(iioxotetrahydro-4H« 1 ,4-thiazin-4-yl)ethyl, 3-(l , 1 -dioxotetrahydro-4H- 1 ,4-thiazin- 
4-yl)propyl, 2-piperidinoethyl, 3-piperidinopropyl, 4-piperidinobutyl, 2-piperidin-3-ylethyl, 

3- piperidin"3-ylpropyl, 2-piperidm-4-ylethyl, 3-piperidin-4-ylpropyl, 

2- homopiperidin-l-ylethyl, 3-homopiperidin-l-ylpropyl, 2-pipera2in-l-ylethyl, 
• 5 3-piperaziii-l-ylpropyl, 4-piperazin-l-ylbutyl, 2-homopiperazin-l-ylethyl or 

3- homopiperazin-l-ylpropyl, 

and wherein adjacent carbon atoms in any (2-6C)alkylene chain within a substituent 
are optionally separated by the insertion into the chain of a group selected from O, NH, 
N(Me), CONH, NHCO, CH=CH and C=C, 

10 and wherein any CH2=CH- or HC=C- group within a substituent optionally bears at 

the terminal CH2= or HCs position a substituent selected from carbamoyl, 
N-methylcarbamoyl, N-ethylcarbamoyl, N-propylcarbamoyl, N^N-dimethylcarbamoyl, 
aminometiiyl, 2-ammoefliyl, 3-aminopropyl, 4-aininobutyl, methylaininomethyl, 
2-methylaminoethyl, 3-methylaminopropyl, 4-methylaminobutyl, dimethylaminomethyl, 

15 2-dimethylaminoethyl, 3-dimethylaininopropyl or 4-dimethylaminobutyl, or from a group of 
the formula : 

wherein is a direct bond or is CO, NHCO or N(Me)CO and is pyridyl, pyridylmethyl, 

2- pyridylethyl, pyrrolidin-l-yl, pyrrolidin-2-yl, morpholino, piperidino, piperidin-3-yl, 
20 piperidin-4-yl, piperazin-l-yl,- pyrrolidine 1-yhnethyl, 2-pyrrolidin-i-ylethyl, 

3- pyrroUdin-l-ylpropyl, 4-pyrrolidin-l-ylbutyl, pyrrolidin-2-ylmethyl, 2-pyrrolidin-2-ylethyl, 

3- pyn:olidin-2-ylpropyl, morpholinomethyU 2-morpholinoethyl, 3-morphoUnopropyl, 

4- morpholinobulyl, piperidiuomethyl, 2-piperidinoelhyl, 3-piperidiaopropyl, 
4-piperidinobutyl, piperidin-3-ylmethyl, 2-piperidin-3-ylethyl, piperidin-4-yhnethyl, 

25 2-piperidin-4-ylethyl, piperazin-l-yhnethyl, 2-piperazin-l-ylethyl, 3-piperazin-l-ylpropyl or 

4-piperazia- 1 -ylbutyl, 

and wherein any CH2 or CH3 group within a R^ substituent optionally bears on each 

said CH2 or CH3 group one or more fluoro or chloro groups or a substituent selected from 

hydroxy, amino, methoxy, methylsulphonyl, methylamino, dimethylamdno, diisopropylamino, 
30 N-ethyl-H-methylamino, N-isopropyl-N-methylamino, N-methyl-N-propylamino, acetoxy, 

acetamido and N-methylacetamido or from a group of the formula : 
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wherein is a direct bond or is selected from O, NH, CONH, NHCO and CH2O and Q is 
pyridyl, pyridylmethyl, pyiroUdin-l-yl, pyrrolidin-2-yl, morpholino, piperidino, piperidin-3-yl, 
piperidin-4-yl, piperazin-l-yl, l-pyrroUdin-l-ylethyl, 3-pyirolidin-l-ylpropyl, pyrroUdin- 

2- ylinethyl, 2-pyrrolidin-2-ylethyl, 3-pyrrolidin-2-ylpropyl, 2-morpholinoethyl, 

5 3-morpholinopropyl, 2-piperidinoethyl, 3-piperidinopropyl, piperidin-3-yknethyl, 2-piperidin- 

3- ylethyl, piperidin-4-ylmeth3^ 2-piperidin-4-ylethyl, 2-piperazin-l-ylethyl or 3-piperazin- 

1- ylpropyl, 

and wherein any aryl, heteroaryl or heterocyclyl group within a substituent on 
optionally bears 1, 2 or 3 substituents, which may be the same or different, selected from 
10 fluoro, chloro, trifluoromethyl, hydroxy, amino, carbamoyl, methyl, ethyl, allyl, 2-propynyl, 
methoxy, methylsulphonyl, M-methylcarbanioyl, N,N-dimethylcarbamoyl and acetyl 
or optionally bears 1 substituent selected from a group of the formula : 

-X*-R^ 

wherein X* is a direct bond or is selected from O and NH and is 2-fluoroelhyl, 
15 3-fluoropropyl, 2-hydroxyethyl, 3-hydroxypropyl, 2-methoxyethyl, 3-methoxypropyl, 
cyanqmethyl, aminomethyl, 2-aminoethyl, 3-aminopropyl, inethylaminomethyl, 

2- methylaminoethyl, 3-methylaminopropyl, 2-ethylaminoefhyl, 3-ethylaminopropyl, 
dimethylaminomethyl, 2-dimethylaminoethyl, 3-dimethylaminopropyl, acetamidomethyl, 
methoxycarbonylaminomethyl, ethoxycarbonylaminomethyl, 

20 tert-butoxycarbonylaminomethyl or a group of the formula : 

-X=-Q^ 

wherein X^ is a direct bond or is selected from O, NH and CO and is 
pyrroUdin-l-ylmethyl, 2-pyrroUdin-l-ylethyl, 3-pyrroUdin-l-ylpropyl, moipholinomethyl, 
2-morpholinoethyl, 3-morpholinopropyl, piperidinomethjd, 2-piperidinoethyl, 
25 3-piparidinopropyl, pipetazin-l-ylmethyl, 2-piperazin-l-ylethyl or 3-piperazin-l-ylpropyl, 
each of which optionally bears 1 or 2 substituents, which may be the same or different, 
. selected from fluoro, chloro, methyl and methoxy, 

and wherein any heterocyclyl group within a substituent on optionally bears 1 or 2 
0x0 substituents; 

30 (i) m is 1 or 2, and each group, which may be the same or different, is selected from 
halogeno, trifluoromethyl, hydroxy, amino, carbamoyl, (l-6C)all5yl, (l-6C)alkoxy, 
(l-6C)alkylamino, di-[(l-6C)alkyl]amino, iJ-(l-6C)alkylcarbamoyl, 
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N,H-di-[(l-6C)alkyl]carbainoyl, (2-6C)a]kanoylainino, N-(l-6C)alkyl- 
(2-6C)alkanoylamiao or from a group of the fommla : 

Q'-X^- 

whereinX' is selected from O, ■N(R'*), CON(R*), N(R*)CO and OC(K% wherein R'* is 
5 hydrogen or (l-6C)a]kyl, and is aryl, aiyl-(l-6C)alkyl, cycloalkyl-(l-6C)alkyl, heteroaryl, 
heteroaryl-(l-6C)alkyl, heterocyclyl or heterocyclyl-(l-6C)al]cyl, or X' is a direct bond and 

is aryl-(l-6C)alkyl, cycloalkyl-(l-6C)alkyl, heteroaryl-(l-6C)a]kyl or 
heterocyclyl-(l -6C)alkyl, 

and wherein adjacent carbon atoms in any (2-6C)allcyIene chain within a substituent 
10 are optionally separated by the insertion into the chain of a group selected from O, N(R ), 
CON(R^), N(R^)CO, CH=CH and C=C wherein R^ is hydrogen or (l-6C)alkyl, or, when the 
inserted group is NCR^), R^ may also be (2-6C)alkanoyl, 

and wherein any CH2 or CH3 group within a R^ substituent optionally bears on each 
said CH2 or CH3 group one oir more halogeno groups or a substituent selected from hydroxy, 
15 amino, (l-6C)alkoxy, (l-6C)alkylsulphonyl, (l-6C)alkylamino, di-[(l-6C)alkyl]amino, 

(2-6C)alkanoyloxy, (2-6C)alkanoylamino, H-(l-6Qalkyl-(2-6C)alkanoylamino or a group of 
the formula : 

-X^-Q^ 

wherein X^ is a direct bond or is selected from O, N(R^), CONCR'), N(R'^)C0 and C(R'')20, 
20 wherein R' is hydrogen or (l-6C)alkyl, and is heteroaryl, heteroaryl-(l-6C)alkyl, 

heterocyclyl orheterocyclyl-(l-6C)alkyl, 

and wherein any aiyl, heteroaryl or heterocyclyl group within a substituent on R^ 

optionally bears 1, 2 or 3 substituents, which may be the same or diffa-ent, selected from 

halogeno, trifluoromethyl, hydroxy, amino, carbamoyl, (l-eQalkjd, (2-8Qalkenyl, 
25 (2-8C)alkynyl, (l-6C)alkoxy, (l-6C)alkylsulphonyl, M-(l-6C)aIkylcaibamoyl, 

N,N-di-[(l-6C)alkyl]carbamoyl and (2-6C)alkanoyl, or optionally bears 1 substituent selected 

from a group of die formula : 

-X'-R^ 

wherein X* is a direct bond or is selected from O and N(R'), wherein R' is hydrogen or 
30 (l-6C)alkyl, and R* is hydroxy-(l-6C)alkyl, (l-6C)alkoxy-(l-6C)alkyl, cyano-(l-6C)alkyl, 
amino^l-6C)alkyl, (l-6C)alkylamino-(l-6C)alkyl, di-[(l-6C)alkyl]amino-(l-6C)alkyl, 
(2-6C)alkanoyiamino-(l-6C)alkyl, (l-6C)alkoxycarbonylamino-(l-6C)alkyl or from a group 
of the formula : 
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wherein is a direct bond or is selected from O, N(R'°) and CO, wherein R'° is hydrogen or 
(l-6C)alkyl, and Q"* is heterocyclyl or heterocyclyl-(l-6C)alkyl which optionally bears 1 or 2 
substituents, which may be the same or different, selected from halogeno, (l-6C)alkyl and 
5 (l-6C)aIkoxy, 

and wherein any heterocyclyl group within a substituent on optionally bears 1 or 2 

oxo substituents; 

(j) m is 1 or 2, and each group, which may be the same or different, is selected from 
fluoro, chloro, trifluoromethyl, hydroxy, amino, carbamoyl, methyl, ethyl, propyl, butyl, 
10. methoxy, ethoxy, propoxy, isopropoxy, butoxy, methylamino, ethylamino, propylamino, 
dimethylamino, diethylamino, dipropylamino, N-methylcarbamoyl, N,N-dimethylcarbamoyl, 
acetamido, propionamido, acrylamido, propiolamido or from a group of the formula : 

Q^-X'- 

wherein X^ is selected from O, NH, CO>fH, NHCO and OCH2 and is phenyl, benzyl, 
15 cyclopropyhnethyl, 2-thienyl, 1-imidazoIyl, 1,2,3-triazol-l-yl, 1,2,4-triazol-l-yl, 2-, 3- or 
4-pyridyl, 2-imidazol-l-ylethyl, 3-imidazol-l-ylpropyl,2-(l,2,3-triazolyl)ethyl, 

3- (l,2,3-triazolyl)propyl, 2-(l,2,4-triazolyl)ethyl, 3-(l,2,4-triazolyl)propyl, 2-, 3- or 

4- pyridylmethyl, 2-(2-, 3- or 4-pyridyl)ethyl, 3-(2-, 3- or 4-pyridyl)propyl, 
tetrahydrofiaran-3-yl, 3- or 4-tetrahydropyranyl, 1-, 2- or 3-pyrrolidinyl, morpholino, 

20 l,l-dioxotetrahydro-4H-l,4-thia2in-4-yl, piperidino, piperidin-3-yl, piperidin-4-yl, 1-, 3- or 
4-homopiperidinyl, piperazin-l-yl, hornopiperazin-l-yl, 1-, 2- or 3-pyrroUdinylmethyl, 
morpholinomethjd, piperidinomethyl, 3- or 4-piperidinyknethyl, 1-, 3- or 
4-homopiperidinyhnethyl, 2-pyrrolidin-l-ylethyl, 3-pyrrolidin-2-ylpropyl, 
pyrroUdin-2-yhnethyl, 2-pyTToUdin-2-ylethyl, 3-pyiroUdin-l-ylpropyl, 4-pyrroUdin-l-ylbutyl, 

25 2-morpholinoethyl, 3-morpholinopropyl, 4-morpholinobutyl, 

2- (l,l-dioxotetrahydro-4H-l ,4-thiazin-4-yl)ethyl, 3-(l,l-dioxotetrahydro-4Ii-l,4-thiazin- 
4-yl)propyl, 2-piperidinoethyl, 3-piperidinopropyl, 4-piperidinobutyl, 2-piperidin-3-ylethyl, 

3- piperidin-3-ylpropyl, 2-piperidin-4-ylethyl, 3-piperidin-4-ylpropyl, 

2- homopiperidin-l-ylethyl, 3-homopiperidin-l-ylpropyl,2-piperazin-l-ylethyl, 

30 3-piperazin-l-ylpropyl, 4-piperazin-l-ylbutyl, 2-homopiperazin-l-yle1hyl or 

3- homopiperazin- 1 -ylpropyl, 

or wherein X^ is a direct bond and is benzyl, cyclopropyhnethyl, 2-imidazol-l-ylethyl, 
3-imidazol-l-ylpropyl, 2-(l,2,3-triazolyl)ethyl, 3-(l,2,3-tria2olyl)propyl, 
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2-(l,2,4-triazolyl)ethyl, 3-(l,2,4-triazolyl)propyl, 2-, 3- or 4-pyridylmethyl, 2-(2-, 3- or 
4-pyridyl)ethyl, 3-(2-, 3- or 4-pyridyl)propyl, 1-. 2- or 3-pyirolidinylmethyl, 
moipholinomethyl, piperidinomethyl, 3- or 4-piperidmylmetiiyl, 

1- , 3- or 4-homopiperidinylmethyl, 2-pyrrolidin-l-ylethyl, 3-pyiroUdin-2-ylpropyl, 

5 pyrroUdin-2-ylmethyl, 2-pyrrolidin-2-ylethyl, 3-pyrrolidm-l-ylpropyl. 4-pyiToUdin-l-ylbutyl, 

2- morpholinoethyl, 3-morpholinopropyl, 4-morpholinobutyl, 

2- (l,l-dioxotetrahydro-4H-1.4-thiazm-4-yl)ethyl, 3-(l,l-dioxotetrahydro-4H"1.4-thiazin- 
4-yl)propyl, 2-piperidinoethyl, 3-piperidinopropyl, 4-piperidmobutyl, 2-piperidin-3-ylethyl, 

3- piperidin-3-ylpropyl, 2-piperidin-4-ylethyl, 3-piperidin-4-ylpropyl, 

10 2-homopiperidm-l-ylethyl, 3-homopiperidin-l-ylpropyl, 2-piperazin-l-ylethyl, 
3-piperazin-l-ylpropyl, 4-piperazm-l-ylbutyl. 2-homopiperazin-l-ylethyl or 
3-homopiperazin-l-ylpropyl, 

and wherein adjacent carbon atoms in any (2-6C)alkylene chain within a R> substituent 
are optionaUy separated by the insertion into the chain of a group selected from O, NH. 

15 N(Me), CONH, NHCO, CH=CH and C^C, 

and wherein any CH2 or CHs group within a substituent optionaUy bears on each 
said CH2 or CH3 group one or more fluoro or chloro groups or a substituent selected from 
hydroxy, amino, methoxy, metiiylsulphonyl, methylamino, dimethylamino, diisopropylamino, 
N-ethyl-N-methylamino, N-isopropyl-M-methylamino, N-methyl-N-propylamino, acetoxy, 

20 acetamido, N-methylacetamido or from a group of the formula : 

wherein is a direct bond or is selected from O. NH, CONH, NHCO and CH2O and is 
pyridyl, pyridylmethyl, pyrroUdin-l-yl, pyrroUdin-2-yl, morpholino, piperidino, piperidin-3^yl, 
piperidin-4-yl, piperazin-l-yl, 2-pyiroUdin-l-ylethyl. 3-pyrroUdin-l-ylpropyl. pyrroUdin- 
25 2-yhnethyl, 2-pyrroUdin-2-ylethyl, 3-pyTroUdin-2-ylpropyl, 2-morpholinoethyl, 

3-moipholinopropyl, 2-piperidinoethyl, 3-piperidinopropyl, piperidin-3.yhnethyl, 2-piperidin- 
3-ylethyl, piperidin-4-yhnethyl, 2-piperidin-4-ylethyl, 2-piperazin-l-ylethyl or 3-piperaan- 
l-yllMX>pyl, 

and vi^erein any aryl, heteroaryl or heterocyclyl group within a substituent on 
30 optionally bears 1 , 2 or 3 substituents, which may be the same or different, selected from 
fluoro, chloro, trifluorometiiyl, hydroxy, amino, carbamoyl, metiiyl, ethyl, allyl, 2-propynyl, 
melhoxy. methylsulphonyl, H-methylcarbamoyl, ^.N-dimethylcarbamoyl and acetyl, 
or optionally bears 1 substituent selected from a group of the formula : 
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wherein X* is a direct bond or is selected from O and NH and is 2-hydroxyethyl, 
3-hydroxypropyl, 2-methoxyethyl, 3-methoxypropyl, cyanomethyl, aminomethyl, 
2-aminoethyl, 3-aminopropyI, methylaminomethyl, 2-methylaminoetliyl, 
5 3-methylaniinopropyl, 2-etliylaminoethyl, 3-ethylaminopropyl. dimethylaminomethyl, 
2-dimethylaminoethyl, 3-dimethylaininopropyl, acetanaidomethyl, 
methoxycarbonylaminomethyl, ethoxycarbonylaminomethyl, 
tert-butoxycarbonylaminomethyl or from a group of the formula : 

10 wherein is a direct bond or is selected from O, NH and CO and Q'^ is 

pyrrolidin-l-yhnethyl, 2-pyrrolidin-l-ylethyl, 3-pyrrolidin-l-ylpropyl, morpholinomethyl. 

2- morpholinoethyl, 3-morpholinopropyl, piperidinomethyl, 2-piperidinoethyl, 

3- piperidinopropyl, piperazin-l-yhnethyl, 2-piperazm-l-ylethyl or 3-piperazin-l-ylpropyl, 
each of which optionally bears 1 or 2 substituents, which may be the same or different, 

15 selected from fluoro, chloro, methyl and methoxy, 

and wherein any heterocyclyl group within a substituent on R' optionaUy bears 1 or 2 oxo 
substituents; 

(k) m is 2 and each R* group, which may be the same or different, is located at the 5- and 
7.positions or at the 6- and 7-positions and R^ is selected from hydroxy, amino, methyl, ethyl, 

20 propyl, methoxy, ethoxy, propoxy. isopropoxy, butoxy, pentyloxy, methylamino, ethylamino, 
dimethylamino, die&ylamino, acetamido, propionamido, cyclopentyloxy, cyclohexyloxy, 
phenoxy, benzyloxy, te1rahydrofuran-3-5doxy, tetrahydropyran-3-yloxy, tetrahydropyran-4- 
yloxy, cyclopropyhnethoxy, 2-imidazol-l-ylethoxy, 3-imida2ol-l-ylpropoxy, 
2-(l,2,3-triazol-l-yl)ethoxy, 3-(l,2,3-triazol-l-yl)propoxy, 2-(l,2,4-triazol-l-yl)e1hoxy, 

. 25 3-(l ,2,4-triazol-l -yl)propoxy, pyrid-2-yhnethoxy, pyrid-3-yhnethoxy, pyrid-4-yhnethoxy, 

2- pyrid-2-ylethoxy, 2-pyrid-3-ylethoxy, 2-pyrid-4-ylethoxy, 3-pyrid-2-ylpropoxy, 

3- pyrid-3-ylpropoxy, 3-pyrid-4-ylpropoxy, 2-pyrrolidin-l-ylethoxy, 3-pyrroUdin-l-ylpropoxy, 

4- pyrroUdin-l-ylbutoxy, pyrrolidin-3-yloxy, pyrrolidin-2-yhnethoxy, 2-pyrrolidin-2-ylethoxy, 
3-pyrroUdin-2-ylpropoxy, 2-morpholinoethoxy, 3-morpholinopropoxy, 4-morphohnobutoxy, 

30 2-(l,l-dioxotetrahydro-4H-l,4-thiazin-4-yl)ethoxy, 3-(l,l-dioxotetrahydro- 

4H-l,4-thiazin-4-yl)propoxy, 2-piperidinoethoxy, 3-piperidinopropoxy, 4-piperidinobutoxy, 
piperidin-3-yloxy, piperidin-4-yloxy, piperidin-3-yhnethoxy, piperidin-4-ylmethoxy, 
2-piperidin-3-ylethoxy, 3-piperidin-3-ylpropoxy, 2-piperidin-4-ylethoxy, 
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3-piperidm-4-ylpropoxy, 2-homopiperidin-l-ylethoxy, 3-homopiperidin-l-ylpropoxy, 
2-pipera2m-l-ylethoxy, 3-piperazin-l-ylpropoxy, 4-piperazin-l-ylbutoxy, 

2- homopiperazin-l-ylethoxy,3-homopiperazin4-ylpropoxy,2-pyiroUdin-l-ylethylan^ 

3- pyrrolidin-l-ylpropylainino, 4-pyrrolidin-l-ylbulylanmio, pyrrolidm-3-ylamiiio, 

5 pyrrolidm-2-ylmethylaiiiino, 2-pyn:olidin-2-ylethylainino, 3-pyrrolidin-2-ylpropylainino, 
2-morpholmoethylammo, 3-inorpholmopropylainino, 4-inorpholinobutylainino, 
2-(14-dioxotetrahydro-4H-l,4-lHa2m-4-yl)ethylammo, 3-(l,l-dioxotetrahydro- 
4H-l,4-tbiazin-4-yl)propylaniino, 2-piperidinoethylamino, 3-piperidinopropylainmo, 

4- piperidinobutylamino, piperidm-3-ylamino, piperidm-4-ylamino, 

10 piperidin-3-ylmethylainino, 2-piperidin-3-ylethylamino, piperidin-4-yb3iethylamino, 

2- piperidin-4-ylethylamiiio, 2-homopiperidin-l-ylethylainino, 

3- homopiperidin-l-ylpropylamino,2-piperazm-l-ylethylamino, 3-pipera2in-l-ylpropylammo, 

4- piperazin-l-ylbutylanuno, 2-homopiperazm-l-ylethylamino or 
3-homopiperazin- 1 -ylpropylamino, 

15 and wherein adjacent carbon atoms in any (2-6C)alkylene chain within a substituent 

are optionally separated by the insertion into the chain of a group selected from O, NH, 
N(Me), CH=CH and C=C, 

and wherein any CH2 or CH3 group within a substituent optionally bears on each 
said CH2 or CH3 group one or more fluoro or chloro groups or a substituent selected from 

20 hydroxy, amino, methoxy, methylsxxlphonyl, methylamino, dimethylamino, diisopropylamino, 
M-ethyl-N-mefhylamino, N-isopropyl-N-methylamino, M-methyl-N-propylamino, acetoxy, 
acetamido and N-methylacetamido, 

and wherein any phenyl, imidazolyl, triazolyl, pyridyl or heterocyclyl groiq) within a 
substituent on R^ optionally bears 1 or 2 substituents, which may be the same or different, 

25 selected from fluoro, chloro, trifluoromethyl, hydroxy, amino, carbamoyl, methyl, ethyl, 
N-methylcarbamoyl, l^N-dimethylcarbamoyl and methoxy, and apyrr61idin-2-yl, 
piperidin-3-yl, piperidin-4-yl, piperazin-l-yl or homopiperazin-l-yl group within a R^ 
substituent is optionally N-substituted with allyl, 2-propynyl, methylsulphonyl, acetyl, 
2-methoxyethyl, 3-methoxypropyl, cyanomethyl, 2-aininoethyl, 3-aminopropyl, 

30 2-methylaminoethyl, 3-methylaminopropyl, 2-dimethylaminoethyl, 3-dimethylaminopropyl, 
2-pyrroUdin-l-ylethyl, 3-pyrrolidin-l-ylpropyl, 2-morpholinoethyl, 3-morpholinopropyl, 
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2-piperidinoethyl. 3-piperidinopropyl, 2-piperazin-l-ylethyl or 3-piperazm-l-ylpropyl, the last 
8 of which substituents each optionally bears 1 or 2 substituents, which may be the same or 
different, selected from fluoro, chloro, methyl and meflioxy, 

and wherein any heterocyclyl group within a substituent on optionally bears 1 or 2 
5 oxo substituents; 

(1) nisO; . 

(m) n is 1 or 2 and the groups, which may be the same or different, are located at the 
5- and/or 6-positions of the l,3-ben2odioxol-4-yl group and are selected from halogeno, 
trifluoromethyl, cyano, hydroxy, (l-6C)alkyl, (2-8C)alkenyl, (2-8C)alkynyl, 
10 (l-6C)alkoxy, (l-6C)alkylthio. (l-6C)aIkylsulphinyl, (l-6C)alkylsulphonyl or from a group of 
the formula : 

wherein is a direct bond and R" is hydioxy-(l-6C)alkyl, (l-6C)alkoxy-(l-6C)alkyi; 
cyano-(l-6C)alkyl, amino-(l-6C)alkyl, (l-6C)alkylainino-(l-6C)alkyl or 

15 di-[(l-6C)alkyl]amino-(l-6C)alkyl; 

(n) n is 1 or 2 and the R^ groups, which may be the same or different, are located at the 
5- and/or 6-positions of the l,3-benzodioxol-4-yl group and are selected from halogeno, 
trifluoromethyl, cyano, hydroxy, (l-6C)alkyl, (2-8C)alkenyl, (2-8C)alkynyl and(l-6C)alkoxy; 
(o) n is 1 or 2 and the R^ groups, which may be the same or different, are located at the 

20 5- and/or 6-positions of the l,3-benzodioxol-4-yl group and are selected from fluoro, chloro, 
bromo, iodo, trifluoromethyl, cyano, hydroxy, methyl, ethyl, vinyl, allyl, isopropenyl, ethynyl, 
l-propynyl, 2-propynyl, methoxy and ethoxy; 
(p) n is 1 and the group is located at the 5- or 6-position of the 
l,3-benzodioxol-4-yl group, especially the 5-position, and is selected from chloro, bromo, 

25 trifluoromethyl, cyano, hydroxy, methyl, ethyl, methoxy and eflioxy; 
(q) n is 1 and the R^ group is located at the 5- or 6-position of the 
l,3-benzodioxol-4-yl group, especially the 5-position, and is selected from fluoro, chloro, 
bromo, trifluoromethyl, cyano, hydroxy, methyl, ethyl, methoxy and ethoxy, 
(r) the -Z^-R'"* group is located at the 7- or 6-position on the l,3-benzodioxol-4-yl group; 

30 (s) the -Z^-R''* group is located at the 7-position on the l,3-ben2odioxol-4-yl group; 
(t) Z^ is a C^C group; 
(u) Z^ is a CH=CH group; 
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(v) is selected from halogeno, cyano, foimyl, carboxy, carbamoyl, 

(2-8C)alkenyl, (l-6C)alkoxycarbonyl, N-(l-6C)aIkylcarbamoyl, >LN-di-[(l- 
6C)alkyl]carbamoyl, 

(2-6C)alkanoyl, N-(l-6C)alkylsulphamoyl, N,N-di-[(l-6C)alkyl]sulphamoyl, 
5 halogeno-(l-6C)alkyl, hydroxy-(l-6C)alkyl. (l-6C)alkoxy-(l-6C)aikyl, cyano-(l-6C)alkyl, 
ainmo-(l-6C)alkyl, (l-6C)alkylaniino-(l-6C)alkyU di-[(l-6C)alkyl]amino-(l-6C)alkyl, 
(2-6C)alkanoylainino-(l-6C)alkyl or from a group of the formula : 

wherein X' is a direct bond or CO and is aryl, aryl-(l-6C)alkyl, heteroaryl, 

10 heteroaryl-(l-6C)alkyl, heterocyclyl or heterocyclyl-(l-6C)alkyl, 

and wherein any CHz or CH3 group within a R^* substituent optionally bears on each 
said CH2 or CH3 grovq) one or more halogeno or (l-6C)alkyl substituents or a substituent 
selected from hydroxy, cyano, amino, (l-6C)alkoxy, (l-6C)alkylthio, (l-6C)alkylsulphinyl, 
(l-6C)alkylsulphonyl, (l-6C)alkylamino, di-[(l-6C)a]kyl]amino, (2-6C)alkanoyl, 

15 (2-6C)alkanoyloxy, (2-6C)alkanoylamino, H-(l-6C)alkyl-(2-6C)alkanoylamino or from a 
group of the formula : 

wherein X' is a direct bond or is selected from O, N(R'^), C0N(R'<*), N(R'^)C0 and 
C(R}%0, wherein R'^ is hydrogen or (l-6C)alkyl, and is heteroaryl, 

20 heteroaryl-(l-6C)alkyl, heterocyclyl or heterocyclyl-(l-6C)alkyl, 

and wherein any aryl, heteroaryl or heterocyclyl group within a substituent on R^^ 
optionaUy bears 1, 2 or 3 substituents, which may be the same or different, selected from 
halogeno, trifluoromethyl, hydroxy, amino, carbamoyl, (l-6C)alkyl, (2-8C)alkenyl, 
(2-8C)alkynyl, (l-6C)alkoxy, (l-6C)alkylsulphonyl, N-(l-6C)aJkylcaibamoyl, 

25 N,N-di-[(l-6C)alkyl]carbamoyl and (2-6C)alkanoyl, or optionally bears 1 substituent selected 
from a group of tiie formula : 

-x'-R'' 

wherein X' is a direct bond or is selected from O and N(R^*), wherein R^^ is hydrogen or 
(l-6C)alkyl, andR" is hydroxy-(l-6C)alkyl, (l-6C)alkoxy-(l-6C)alkyl, cyano-(l-6C)alkyl, 
30 amino-(l-6C)alkyl, (l-6C)alkylamino-(l-6C)all9^1, di-[(l-6C)alkyl]amino-(l-6C)alkyl, 

(2-6C)alkanoylamino-(l-6Qalkyl, (l-6C)alkoxycarbonylamino-(l-6C)alkyl, and from a group 
of the formula : 
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wherein is a direct bond or is selected from O, N(R'') and CO, wherein R^' is hydrogen or 
(1.6C)alkyl. and is heterocyclyl or heterocyclyl-(l-6C)alkyl which optionally bears 1 or 2 
substituents, which may be the same or different, selected from halogeno, (l-6C)alkyl and 
(l-6C)alkoxy, 

5 and wherein any heterocyclyl group within a substituent on R^* optionally beark 1 or 2 

oxo substituents; 

(w) R'"* is selected from chloro, cyano, formyl. carboxy, carbamoyl, niethoxycarbonyU 
vinyl, ethoxycarbonyl, N-methylcarbamoyl, H-ethylcarbamoyl» N,N-dimethylcarbamoyl, 
N-ethyl-N-methylcarbamoyl, N,N-diethylcarbamoyl, acetyl, propionyl, chloromethyl, 

10 2-chloroethyl, 3-chloropropyl, hydroxymethyl, 2-hydroxyethyl. 3-hydroxypropyl, 
melhoxymethyl, 2-methoxyetiiyl, 3-methoxypropyl, cyanomethyl, 2-cyanoethyl, 
3-cyanopropyl, aminomethyl, 2-aminoethyl, 3-aminopropyl, methylaminomethyl, 
ethylaminomethyl, 2-methylaminoethyl, 3-methylaminopropyl, 2-ethylaminoethyl. 
3-e1hylaminopropyl, dimethylaminomethyl, 2-dimethylaminoethyl. 3-dimethylammopropyl. 

15 acetamidomethyl. 2-acetamidoethyl, 3-acetamidopropyl or from a group of the formula : 

wherein is a direct bond or CO and is phenyl, benzyl, 1-, 2- or 3-pyrroUdinyl, 
morpholino, l,l-dioxotetrahydro-4H-l,4-thiazin-4-yl, piperidino, pipCTidin-3-yl, 
piperidin-4-yl, 1-, 3- or 4-homopiperidinyl, piperazin-l-yl, homopiperazin-l-yl, 
20 1-, 2- or 3-pyrroUdinylmelhyl, morpholinomethyl, piperidinomethyl, 

3- or 4-piperidinyhnethyl, 1-, 3- or 4-homopiperidinyhnethyl, 1,1-dioxotetrahydro- 
4H-l,4-thiazin-4-yhnethyl, piperazin-l-yhnethyl, homopipeiazin-l-yhnethyl. 
2-pyrroUdin-l-ylethyl. 3-pyrroUdin-l-ylpropyl, 2-pyrroUdin-2-ylethyl, 3-pyiroUdin-2-ylpropyl, 
2-morpholinoethyl, S-moipholinopropyl, 2-(l,l-dioxotetrahydro-4H-l,4-thiazin-4-yl)ethyl, 
25 3-(l,l-dioxotetrahydro-4H-1.4-thiazin-4-yl)propyl, 2-piperidinoethyl. 3-piperidinopropyl, 
2-piperidin-3-ylethyl, 3.piperidin-3-ylpropyl, 2-piperidin-4-ylethyl, 3-piperidin-4-ylpropyl, 

2- homopiperidin-l-yletiiyl, 3-homopiperidin-l-ylpropyl, 2-piperazin-l-ylethyl, 

3- piperazin-l-ylpropyl, 2-homopiperazin-l-ylethyl or 3-homopiperazin-l-ylpropyl, 

and wherein any CH2 or CH3 group within a R''' substituent optionally bears on each 
30 said CH2 or CH3 group one or more fluoro, chloro or methyl groups or a substituent selected 
from hydroxy, amino, methoxy, methylsulphonyl, methylamino, dimethylamino, 
dusopropylamino, H-ethyl-N-methylamino, M-isopropyl-N-methylamino. H-methyl- 
N-propylamino, acetoxy, acetamido and H-methylacetamido, or from a group of the formula : 



PCT/GB2003/002882 

WO 2004/005284 ^||^ 

wherein X«isadirec.bondorisse,ec«d*Io!lH.COmmCOaadCH.OaodQ^ 

5 2-yUnemyl. 2.p,rroUdin-2-ylefl.yl, 3-pyBoHdin-2-ylpropyl. 2-m<.photo«&yU 
-i.«U-pipe.a.oe.yU-piP--P'oP^.P'^^^^^ 
3.y Jyl. piperidio^yta^tt-yl 2.piperi<U.-4-yle*yl. 2.pipera^-l-y.eM « 3-P.P— 

'"'^llw.^^inanya^Uete.o^or^e.eyo.yl.oupwi^i.asu.^^^ 
!l„;y.«e*yls„.ph»yl.H-n«%l«^y'.HJi-*»««'^>-*-^^ 

r«yU-.yd.o.ye.yU-hydro.yp.opyU-n»«^U^^^^ 
™»me«.yl.armnome*yl,2.an*oethyl,3-amiB<^lmea^ 

Te^y Ji»>e*yl 3-»e*y— py. 2.e.y.a.^oe«>yU ^ 
ai^;l»inome«>,1.2^e«>y.a^ce,hyU-dtae*y— 
20 mettoycaibonylardii«™*yl,ethoxyoarboBylammomethyl, 

tert-tatoxycarbowtanmomeaol and firom a group of the formula : 

wh«emX'°isadiieotbondorta»el«=tedftamO,NHandCOandQ'is 

^rdin.«U^Udh.X-y.e«.,.3.py.roUd....y.P~pyU^ 
« 2.n,orphoiinoe«>yi.3.mo.pholinop,opylpip=ridinaa>efl^2-pip-dm^^^ . 

S.pipIdinopropyl.pipera.in.l.yl.^yUa.p^-^y'^^y'-^-P''^^ 
lofwHchoption^lytea. 1 .2s„bstituc.^»U<*=^''"«»-"«"^ 

selected from fluorcchlorcmetbyl and methoxy, 

,^whereina„,he«roc,clylgro,*»itoasubs«.»en.c„R"op..o.,nyb.a. 1 or2 

30 oxo.substituents;aiid 

M R» is seleoted ftom ohloro. oyano, iormyU oaAoxy, eaxbamoyl. v»5^ ^ 
li«>„.yoa*onyl.eUK,x,caAo„ylE-me*ylcarba..oyUM-=^^^ 

dimethylcarbamoyl. 
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N-ethyl-N-methylcarbamoyl, N,N-diethylcarbamoyl, acetyl, propionyl, chloromethyl, 

2- chloroethyl, 3-chloropropyl, hydroxymethyl, 2-hydroxyetiiyl, 3-hydroxypropyl, 
methoxymethyl, 2-methoxyethyl, 3-methoxypropyl, cyanomethyl, 2-cyanoethyl, 

3- cyanopropyl, aminomethyl, 2-aminoethyl, 3-aminopropyl, methylaminoinethyl, 
ethylaminomethyl, 2-methylaininoethyl, 3-methylaminopropyl, 2-ethylaiDdnoethyl, 
3-ethylaminopropyl, dimethylaminomethyl, 2-dimethylaminoethyl, 3-dimethylammopropyl, 
acetamidomethyl, 2-acetainidoethyl, 3-acetaimdopropyl or from a group of the formula : 

wherein X'^ is a dhect bond or CO and is phenyl, ben2yl, 1-, 2- or 3-pyrrolidinyl, 
morpholino, l,l-dioxotetrahydro-4H-l,4-thiazin-4-yl, pyridin-2-yl, piperidino, piperidin-3-yl, 
piperidin-4-yl, 1-, 3- or 4-homopiperidinyl, piperazin-l-yl, homopiperazin-l-yl, 

1- , 2- or 3-pyrrolidinylmethyl, morpholinomethyl, piperidinomethyl, 

3- or 4-piperidinylmethyl, 3- or 4-homopiperidinylmethyl, 1,1-dioxotetrahydro- 
4H-l,4-thiazin-4-yhnethyl, piperazin-l-ylmethyl, homopiperazin-l-ylmethyl, 

2- pyirolidin-l-ylethyl, S-pyrrolidin-l-ylpropyl, 2-pyrrolidin-2-ylethyl, 3-pyrrolidin-2-ylpropyl, 

2- morpholinoethyl, 3-morpholinopropyL, 2-(l,l-dioxotetrahydro-4H-l,4^thiazin-4-yl)ethyl, 

3- (l,l-dioxotetrahydro-4H-l,4-thiazin-4-yl)propyl, 2-piperidinoethyl, 3-piperidinopropyl, 
2-piperidin-3-ylethyl, 3-piperidin-3-ylpropyl, 2-piperidin-4-ylethyl, 3-piperidin-4-ylpropyl, 

2- homopiperidin-l-ylethyl, 3-homopiperidin-l-ylpropyl, 2-piperazin-l-ylethyl, 

3- piperazin-l-ylpropyl, 2-homopiperazin-l-ylethyl or 3-homopiperazin-l-ylpropyl, 

and wherein any CH2 or CH3 group within a R^"* substituent optionally bears on each 
said CH2 or CH3 group one or more fluoro, chloro or methyl groups or a substituent selected 
from hydroxy, amino, methoxy, methylsulphonyl, methylamino, dimethylamino, 
diisopropylamino, N-ethyl-N-methylamino, N-isopropyl-N-methylamino, N-metihyl- 
N-propylamino, acetoxy, acetamido and N-methylacetamido, or from a group of the formula : 

-X^-Q^ 

wherein X^ is a direct bond or is selected from O, NH, CONH, NHCO and CH2O and is 
pyridyl, pyridylmethyU pyrrolidin-l-yl, pyrrolidin-2-yl, morpholino, piperidino, piperidin-3-yl, 
piperidin-4-yl, piperazin-l-yl, 2-pyrrolidin-l-ylethyl, 3-pyrrolidin-l-ylpropyl, pyrrolidine 

2- yhnethyl, 2-pyrrolidin-2-ylethyl, 3-pyrrolidin-2-ylpropyl, 2-morpholinoethyl, 

3- morpholinopropyl, 2-piperidinoethyl, 3-piperidinopropyl, piperidin-3-yknethyl, 2-piperidin- 
3-ylethyl, piperidin-4-yknethyl, 2-piperidin-4-ylethyl, 2-piperazin-l-ylethyl or 3-piperazin- 
l-ylpropyl. 
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and wherein any aryl, heteroaryl or heterocyclyl group within a substituent on R 
optionally bears 1, 2 or 3 substituents, which may be the same or different, selected from 
fluoro, chloro, trifluoromethyl, hydroxy, amino, carbamoyl, methyl, ethyl, allyl, 2-propynyl, 
methoxy, methylsulphonyl, N-methylcarbamoyl, N,N-dimethylcarbamoyl and acetyl, or 
optionally bears 1 substituent selected from a group of the formula : 



wherein is a direct bond or is selected from O and NH and R^^ is 2-fluoroetihiyl, 
3-fluoropropyl, 2-hydroxyethyl, 3-hydroxypropyl, 2-methoxyethyl, 3-metiioxypropyl, 
cyanomethyl, aminomethyl, 2-aminoethyl, 3-aminopropyl, methylaminomethyl, 
2-methylaminoetiiyl, 3-methylaminopropyl, 2-ethylaminoethyl, 3-ethylaminopropyl, 
dimethylaminomethyl, 2-dimethylaniinoethyl, 3-dimethylaminopropyl, acetamidomethyl, 
methoxycarbpnylaminomethyl, ethoxycarbonylaminomethyl, 
tert-butoxvcarbonylaminomethyl and from a group of the formula : 



pyirolidin-1-yhnethyl, 2-pyrrolidin-l-yle1hyl, 3-pyrrolidin-l-ylpropyl, morpholmomethyl, 

2- morpholinoethyl, 3-morpholinopropyl, piperidinomethyl, 2-piperidinoethyl, 

3- piperidinopropyl, piperazin-l-yhnethyl, 2-piperazin-l-ylethyl or 3-piperazin-l-ylpropyl, 
each of which optionally bears 1 or 2 substituents, which may be the same or different, 
selected from fluoro, chloro, methyl and methoxy, 

and wherein any heterocyclyl group within a substituent on R^^ optionally bears 1 or 
oxo substituents; and 

(y) R^"^ is selected from cyano, formyl, carboxy, carbamoyl, vinyl, methoxycarbonyl, 
ethoxycarbonyl, N-methylcarbamoyl, N-ethylcarbamoyl, N,N-dimethylcarbamoyl, 
N-ethyl-N-metiiylcarbamoyl, N,N-diethylcarbamoyl, acetyl, propionyl, chloromethyl, 
2-chloroethyl, 3-chloropropyl, hydroxymethyl, 2-hydroxyefliyl, 3-hydroxypropyl, 
methoxymethyl, 2-methoxyethyl, 3-methoxypropyl or from a group of the formula : 



wherein is a direct bond or CO and is pyridin-2-yl, 1-pyrrolidinyl, morpholmo, 1,1- 
dioxotetrahydro-4H-l,4-thiazin-4-yl, piperidino, 1-homopiperidinyl, piperazin-l-yl, 
homopiperazin-l-yl,l-pyrrolidinylmethyl, morpholinomethyl, piperidinomethyl, 1- 
homopiperidinybnethyl. 



-X^-R^ 



17 
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l,l-dioxotetrahydro-4H-l,4-thiazin-4-ylinethyl, piperazin-l-ylmethyl, 
homopiperazin-l-ylmethyl or 3-morpholinopropyl, 

and wherein any CH2 or CH3 group within a R*'* substituent optionally bears on each 
said CH2 or CH3 group one or more fluoro, chloro or methyl groups or a substituent selected 
5 from hydroxy, amino, methoxy, methylamino, dimethylammo, acetoxy, acetamido and 
N-methylacetamido, 

and wherein any heteroaryl or heterocyclyl group within a substituent on R'^ optionally 
bears 1, 2 or 3 substituents, which maybe the same or different, selected from hydroxy, 
amino, carbamoyl, methyl, ethyl, allyl, 2-propynyl, methoxy, methylsulphonyl, N- 
10 methylcarbamoyl, 

N,M-dimethylcarbamoyl and acetyl, or optionally bears 1 substituent selected from a group of 
the formula : 

-X'-R'^ • 

wherein is a direct bond and R*'' is 2-fluoroethyl, 2-hydroxyethyl, 3-hydroxypropyl, 
15 2-methoxyethyl, 3-methoxypropyl, cyanomethyl, aminomethyl, methylaminomethyl, 
dimethylaminometiiyl, acetamidomethyl, methoxycarbonylaminomethyl, 
ethoxycarbonylaminomethyl or tert-butoxycarbonylaminomethyl, 

and wherem any heterocyclyl group within a substituent on R** optionally bears 1 or 2 
0x0 substituents. 

20 A particular compound of the invention is a quinolme derivative of the Formula I 

wh^in: 

Z'isOorNH; 

m is 1 and the R^ group is located at the 5-, 6- or 7-position or m is 2 and each R^ 
girdup, which may be the same or different, is located at the 5- and 7-positions or at the 6- and 
25 7-positions and R* is selected from hydroxy, amino, methyl, ethyl, propyl, butyl, methoxy, 
ethoxy, propoxy, isopropoxy, butoxy, pent-4-ynyloxy, hex-5-ynyloxy, methylamino, 
ethylamino, dimethylammo, diethylamino, acetamido, propionamido, 2-imidazol-l-ylethoxy, 
2-(l,2,4-triazol-l-yl)ethoxy, tetrahydrofuran-3-yloxy, tetrahydropyran-4-yloxy, 

2- pyrroUdin-l-ylethoxy, 3-pyrrohdin-l-ylpropoxy, 4-pyrrolidin-l-ylbutoxy, 
30 pyirolidin-3-yloxy, pyiroUdin-2-yhnethoxy, 2-pyrroUdm-2-ylethoxy, 

3- pyrroUdin-2-ylpropoxy, 2-morpholinoe1hoxy, 3-morpholmopropoxy, 4-morpholinobutoxy, 
2-(l,l-dioxotetrahydro-4H-l,4-thiazin-4-yl)ethoxy, 3-(l,l-dioxotetrahydro- 
4H-l,4-thiazinU-yl)propoxy, 2-piperidinoethoxy, 3-piperidinopropoxy, 4-piperidinobutoxy, 
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piperidin-3-yloxy, piperidin-4-yloxy, piperidiii-3-ylmethoxy, piperidm-4-ylmethoxy, 

2- piperidm-3-ylethoxy, 3-piperidin-3-ylpropoxy, 2-piperidin-4-ylethoxy, 

3- piperidin-4-ylpK)poxy,2-homopiperidin-l-ylethoxy, 3-homopiperidin-l-ylpropoxy, 
2-pipera2in-l-ylethoxy, B-piperazin-l-ylpropoxy, 4-piperazin-l-ylbutoxy, 

5 2-homopiperazin-l-ylethoxy and 3-homopiperazin-l-ylpropoxy, 

and wherein adjacent carbon atoms in any (2-6C)alkylene chain within a R' substituMit 
are optionally separated by the insertion into the chain of a group selected from O, NH, 
N(Me), CH=CH and C=C, 

and wherein any CH2 or CH3 group within a substituent optionally bears on each 
10 said CH2 or CH3 group one or more fluoro or chloro groups or a substituent selected from 
hydroxy, amino, melhoxy, methylsulphonyl, methylamino, dimethylamino, diethylamino, 
N-ethyl-N-methylamino, H-isopropyl-M-methylamino, N-methyl-N-propylamino and acetoxy; 

and wherein any heteroaiyl or heterocyclyl group within a substituent on R' optionally 
bears 1 or 2 substituents, which may be the same or different, selected from fluoro, chloro, 
15 frifluoromethyl, hydroxy, amino, carbamoyl, methyl, ethyl, methoxy, N-methylcaibamoyl and 
N,N-dimethylcaibamoyl and a pyrroUdin-2-yl, piperidin-3-yl, piperidin-4-yl, piperazin-l-yl or 
homopiperazin-l-yl group within a R^ substituent is optionally N-substituted with allyl, 
methylsulphonyl, acetyl, 2-fluoroethyl, 3-fluoropropyl, 2-methoxyethyl, 3-methoxypropyl, 
cyaaomethyl, 2-aininoethyl, 3-aminopropyl, 2-methylaminoethyl, 3-methylaminopropyl, 
20 2-dimethylaminoethyl, 3-dimethylaminopropyl, 2-pyrrolidin-l-ylethyl, 

3-pym>lidin-l-ylpropyl, 2-morpholinoethyl, 3-morpholinQpropyl, 2-piperidinoethyl, 
3-piperidinopropyl, 2-piperazin-l-ylethyl or 3-piperazin-l-ylpropyl, the last 8 of which 
substituents each optionally bears 1 or 2 substituents, -wbich may be the same or different, 
selected from fluoro, chloro, methyl and methoxy, 
25 and wherein any heterocyclyl group Avithin a substituent on R^ optionally bears 1 or 2 

0x0 substituents; 

n is 0 or 1 and the group, if present, is located at the 5- or 6-position of the • 
l,3-benzodioxol-4-yl group and is selected from fluoro, chloro, bromo, trifluoromethyl, cyano, 
hydroxy, methyl, ethyl, vinyl, allyl, ethynyl, methoxy and ethoxy; 
30 . is a (>C or CH=CH group; and 

R^^ is selected from cyano, formyl, carboxy, carbamoyl, melhoxycarbonyl, 
ethoxycarbonyl, H-methylcarbamoyl, N-ethylcarbamoyl, N,N-dimethylcarbamoyl, 
M-ethyl-H-methylcarbamoyl, M,N-diethylcarbamoyl, acetyl, propionyl, chloromethyl. 
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2- chloroetliyl, 3-chloropropyl, hydroxymethyl, 2-hydroxyethyl, 3-hydroxypropyl, 
methoxymethyl, 2-methoxyethyl, 3-methoxypropyl, cyanomethyl, 2-cyaiioethyl, 

3- cyanopropyl, methylaminomethyl, ethylaminomethyl, 2-methylaminoethyl, 
3-methylaminopropyl, 2-ethylaininoethyl, 3-ethylaminopropyl, dimethylaminometiiyl, 

5 2-dimethylaininoethyl, 3-dimethylaminopropyl, acetamidomethyl, 2-acetainidoethyl and 
3-acetamidopropyl, or from a group of the formula : 

wherein X' is a direct bond or CO and is 1-pyrroUdinyl, morpholino, 1,1-dioxotetrahydro- 

4H-l,4-thiazin-4-yl, piperidmo, 1-homopiperidinyl, piperazin-l-yl, homopiperazin-l-yl, 
10 1-pyrroUdinyhnethyl, morpholinomethyl, piperidinomethyl, 1-homopiperidinyhnethyl, 

l,l-dioxotetrahydro-4H-l,4-thiazin-4-yhnethyl, piperazin-l-yhnethyU 

homopiperazin-l-yhnethyl or 3-morpholinopropyl, 

and wherein any CHa or CH3 group within a R^^ substituent optionaUy bears on each 

said CH2 or CH3 group one or more fluoro, chloro or methyl groups or a substituent selected 
15 from hydroxy, amino, methoxy, methylamino, dimethylamino, acetoxy, acetamido and 

N-methylacetamido, 

and wherein any heterocyclyl group within a substituent on R'"^ optionally bears 1, 2 or 
3 substituents, which may be the same or different, selected from hydroxy, amino, carbamoyl, 
methyl, ethyl, allyl, 2-propynyl, methoxy, methylsulphonyl, N-methylcarbamoyl, 
20 N.N-dimethylcarbamoyl and acetyl, or optionaUy bears 1 substituent selected from a group of 
the formula: 

-X'-R" 

wherein X' is a direct bond and R^^ is 2lhydroxye1hyl, 3-hydroxypropyl. 2-me1hoxyethyl, 
3-methoxypropyl, cyanomethyl, aminomethyl, methylaminomethyl, dimethylaminometiiyl, 
25 acetamidomethyl, methoxycarbonylaminomethyl, ethoxycarbonylaminomethyl or 
tert-butoxycarbonylaminomethyl, 

and wherem any heterocyclyl group within a substituent on R^'* optionally bears 1 or 2 

0x0 substituents; 

or a pharmaceutiLcally-acceptable acid-addition salt thereof. 
30 A particular conq>ound of the invention is a quinoline derivative of the Formula I 

vtijerein : 

Z'isOorNH; 
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„, is 1 ^ 4e R' group is located at 5.. 6- or T-posiUoa or m is 2 and each R 
group. wHchn>a,be*e.an.eordia^ is .ocatedarmeS-andT-posiUoos..^^^^^ 

T-po!i«o„s and R- is se,«:ted fton. hydroxy, an^o, o^U C^y,, propyl ^ -^oxy. 
emoxy.propoxy.isopropoxy.bu.oxy.penM.yny.oxy.b«.5-yny.oxyn,o«>^^^^^ 

3 ethyianuno, di^emylaxnino. die*ylan>ino. acetanudo. propion^^^^ 

2.(1 2 4-«azol-l-yl)efl.oxy, .ettahydroftran-B-yloxy, «trahydropym-l-yloxy. 
2-p^lidta-l-yl*oxy. 3-pyrrolidin-l-ylpropoxy. A-pynx-Udin-l-yibutoxy, 
py.roHdin.3.yloxy.pyrroUdin-2-ylnleflxoxy.2-pyrrolidin.2-yled.oxy. 

^Udin-2-ylpropoxy. Z-morphoMnoedroxy. 3-mo.pho.inopropoxy. 4-„>orpholu.ob«.oxy. 

,0 2.(,a^oxo.e.ral^H-l.^«.i-in-4-yl)*«y-'-<^->-*"°'*^''*°-. ^ ' 

4i;.4.d>ia^y0propoxy.2.pip«idir.oe«rc.y.3.piperidinop^^^^^ 

p;;eridin-3-,ioxy.piperidin.4.yi«y.piperidin-3.y1n^oxy.piperidin.4-yta^^^^ 

2- p,peridin-3.ylc*oxy, 3-pip«din-3-ylpropoxy. 2-pipo.idin.4.yl=d>oxy. 

3- piperidm^ylpropoxy,2-h««opiperidin.l.yl.*oxy.3-homopiperidin.l.yl^^^^^ 

,5 2.piperazin.l-yle*oxy, 3-pip=ra*-l-ylP«W.'^W«»^l-y'^'^' 
•>v,o™mii)erazin-l-ylethoxyand34iomopipera2m-l-ylpropoxy. 

2-homopipera2m 1 yi J „ fir^»«™limechainwittiinaR' sAstitaent 

andwhereinadjacentoaibonatomsmany(2-6C)alkyleneol>am 

are optionally separa,edby4e,nscraonin«>tt»otainofagroupselec«dir«nO,Na 

NfMe\ CH=CH and C=C, 

\nd«h«cinanyCH.orCH3group^*inaR- subsU«-. optionaUy b«>rs on «clt 

said or CH, ^o«p one or more fluoro or chloro ^nps or a substitnent se.<^ tonr 
^^^n^.n«.h„xy.n»fl.yls«lphonyl.n.ed>yla^o.di«etbylan^^^ 

n>lK.n^ylan^.H«l-M-n^y'a»ino,H-n.e.by*^^^^^^ 

^dwhlin^rybeteroarylorheterocyelylgroupwitoasnbsUbtentonR-opUonally 

„ .ears 1 or 2 substi»en.s.wbichn«ybea. same <.di«^-.. selected ftont fluoro oMo^^^^ 

^uoronremyl. hydrr^y. amino, carbamoyl. m«hyl edryl. metboxy. H-medrylcbamo^ and 
KK«carbamoylandap,rroUdin-2-yl.pip«idi.^3-ylpiperidin.4-yUp.P^^^ 
^lopiperazin-l-yl^up^ithinaR'aubstin^isoptionaUyM-^t^ed^^ 
n.efl.Zlpl>onyl.ace.yl.2-fluoroedryU*oropropyU2.medK.yemyl.3.r^^ 

30 cyanleflryl. 2-aminoetbyl. 3-aminopropy.. 2-me.hylaminoed.yl. 3-med.ylammopropyU 

2. dime<iiylaminoethyl,3Hlimethylaminopropyl,2-pyrrolidm-l-yleaA 

3. pyrroUdin.l.ylpropyl. 2-morpholinoe,hyl, 3.mo.pholinopropyl. 2-piperrdmoea.yl 
3-^dinop.opyU i-piperazin-l-ylethyl or 3.pipera^-l«U ^ ^ S otwbtch 
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substituents each optionally bears 1 or 2 substituents, which may be the same or different, 
selected from fluoro, chloro, methyl and methoxy, 

and wherein any heterocyclyl group within a substituent on optionally bears 1 or 2 

oxo substituents; 

5 n is 0 or 1 and the group, if present, is located at the 5- or 6-position of the 

l,3-benzodioxol-4-yl group and is selected from fluoro, chloro, bromo, trifluoromethyl, cyano, 
hydroxy, methyl, ethyl, vinyl, allyl, ethynyl, methoxy and ethoxj^, 
is a C^C or CH=CH group; and 
r'^ is selected from cyano, formyl, carboxy, carbamoyl, vinyl, methoxycarbonyl, 
10 ethoxycarbonyl, N-methylcarbamoyl, N-ethylcarbamoyl, N,N-dimethylcarbamoyl, 
N-ethyl-N-methylcarbamoyl, N.N-diethylcarbamoyl. acetyl, propionyl, chloromethyl, 

2- chloroethyl, 3-chloropropyl, hydroxymethyl, 2-hydroxyethyl, 3-hydroxypropyl, 
methoxymethyU 2-methoxyethyl, 3-methoxypropyl, cyanomethyl, 2-cyanoethyl, 

3- cyanopropyl, mettiylaminomethyl, ethylaminomethyl, 2-methylaminoethyi, 

15 3-methylaminopropyl, 2-ethylammoethyl, 3-ethylaminopropyl, dimethylaminomethyl. 

2- dimethylaminoethyl, 3-dimethylaminopropyl, acetamidomethyl, 2-acetamidoethyl and 

3- acetamidopropyl, or from a group of the foraiula : 

wherein X' is a direct bond or CO and is pyridin-2-yl, 1-pyrroUdinyl, morpholino, 1,1- 
20 dioxotetrahydro-4H-l,4-thiazin-4-yU piperidino, l-homopiperidinyl, piperazin-l-yl, 

homopipeiazin-l-yl, l-pyirolidinyhnethyU morpholinomethyl, piperidinomethyl, 1- 

homopiperidinyhnethyl, l,l-dioxotetrahydro-4H-l,4-thiazto-4-yhnethyl, piperazin-l-ylmethyl, 

homopiperazin-l-ylmethyl or 3-morpholinopropyl, 

and wherein any CHz or CH3 group within a R'* substituent optionally bears on each 
25 said CH2 or CH3 group one or more fluoro, chloro or methyl groups or a substituent selected 

from hydroxy, amino, methoxy, methylamino, dimethylamino, acetoxy, acetamido and 

^-methylacetamido, 

and wherein any heteroaryl or heterocyclyl group within a substituent on R*'* optionally 
bears 1, 2 or 3 substituents, which may be the same or different, selected from hydroxy, 
30 amino, carbamoyl, methyl, ethyl, allyl, 2-propynyl, methoxy, methylsulphonyl, N- 
metiiylcarbamoyl, 

JiM-dimethylcarbamoyl and acetyl, or optionally bears 1 substituent selected from a group of 
the formula : 
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wherein is a direct bond and R'' is 2-hydroxyethyl, 3-hydroxypropyl. 2-methoxyethyl, 
3-methoxypropyl, cyanomethyl, iaminomethyl, methylaminomethyl, dimethylaminomethyl, 
acetamidomethyl, methoxycarbonylaminomethyl, ethoxycarbonylaminomethyl or 
5 tert-butoxycarbonylaminomethyl, 

and wherein any heterocyclyl group within a substituent on R'* optionally bears 1 or 2 

oxo substituents; 

or a pharmaceutically-acceptable acid-addition salt thereof. 

A further particular compound of the invention is a quinoline derivative of the 
10 Formula I wherein : 
Z'isNH; 

m is 2 and the first R* group is a 6-methoxy group and the second R^ group is located 
at the 7-position and is selected from methoxy, ethoxy, 2-fluoroethoxy, 2-chloroethoxy, 
3-fluoropropoxy, 3-chloropropoxy, 2-methylsulphonylethoxy, 3-mefliylsulphonylpropoxy, 
15 2-(2-chloroethoxy)ethoxy, 2-(2-methoxyethoxy)ethoxy, 2-pyiTolidin-l-ylethoxy, 

3- pyrrolidin-l-ylpropoxy, 2-morpholmoethoxy, 3-morpholinopropoxy, 

2- (l ,1 -dioxotetrahydro-4H-l ,4-thiazin-4-yl)ethoxy, 3-(l ,i-dioxotetrahydro-4H-l,4-thiazin- 

4- yl)propoxy, 2-piperidinoethoxy, 3-piperidinopropoxy, piperidin-3-yknethoxy, 
N-methylpiperidin-3-yhnethoxy,piperidin-4-yhnethoxy,N-methylpiperidm-4-ylmethoxy, 

20 2-piperidin-3-ylethoxy, 2-(N-methylpiperidin-3-yl)ethoxy, 3-piperidin-3-ylpropoxy, 

3- (N-methylpiperidin-3-yl)propoxy, 2-piperidm-4-ylethoxy, 2-(N-me1hylpiperidin- 

4- yl)ethoxy, 3-piperidin-4-ylpropoxy, 3-Qi-methylpiperidin-4-yl)propoxy, 

2- (4-methylpiperazin-l-yi)ethoxy, 3-(4-me1hylpiperazin-l-yl)propoxy, 
3<4-aUylpiperazin-l-yl)propoxy, 3-(4-methylsulphonylpiperazm-l-yl)propoxy, 

25 3-(4-acetylpiperazin-l-yl)propoxy, 2-(4-cyanomethylpiperazin-l-yl)ethoxy, 

3- (4-cyanome1hylpiperazin-l-yl)propoxy,2-[4-(2-fluoroethyl)piperazin-l-yl]ethoxy, 
3.[4-(2.fluoroethyl)piperazin-l-yl]propoxy, 2-(3-oxopiperazin-l-yl)ethoxy, 
3-(3-oxopiperaziri-l-yl)propoxy, 2-(2-pyrrolidin-l-ylethoxy)ethoxy, 
2-(2-morpholinoethoxy)ethoxy, 2-(2-piperidinoethoxy)ethoxy, 

30 2-[2-(4-methylpiperazin-l-yl)ethoxy]ethoxy and 2-£luoro-3-(4-hydroxypiperidin-l- 
yl)propo:Q^; 

n is 0 or n is 1 and the R^ group, if present, is located at the 5-position of the 
1 ,3-benzodioxol-4-yl group and is selected from fluoro, chloro and bromo; 
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the -Z^-R^" group is located at the T-position on the .l,3-benzodioxol-4-yl group, 

is a OC or GH=CH group; and 
R''* is selected from cyano, formyl, carboxy, carbamoyl, methoxycarbonyl, vinyl, 
ethoxycarbonyl, N-methylcarbamoyl, N-ethylcaibamoyl, M-(2-methoxyethyl)caibamoyl, 
5 N,N-dunethylcarbamoyl, N-ethyl-N-methylcarbamoyl, N-(2-methoxyethyl)- 

N-methylcaxbamoyl, acetyl, propionyl, chloromethyl, 2-chloroethyl, 3-chloropropyl, 
hydroxymethyl, 2-hydroxyethyl, 3-hydroxypropyl, methoxymethyl, 2-methoxyethyl, 
3-methoxypropyl, dimethylaminomethyl, 2-dimethylaminoethyl, 3-dimethylaminopropyl, 
pyridin-2-yl, 1-pyrrolidinylcarbonyl, morpholinocarbonyl, l,l-dioxotetrahydro-4H-l,4- 
10 thiazin-4-ylcarbonyl, piperidinocarbonyl, piperazin-l-ylcarbonyl, 1-pyrrolidinylmethyl, 
moipholinomethyl, piperidinomethyl, l,l-dioxotetrahydro-4H-l,4-thiazin-4-yhnethyl, 
piperazin-l-yhnethyl and 3-moipholinopropyl; 
or a pharmeiceutically-acceptable acid-addition salt thereof. 

A fiirther particular conqjound of the invention is a quinoline derivative of the 
15 Formula I wherein : 
zMsNH; 

m is 2 and the first R^ group is a 6-methoxy group and the second R* group is located 
at the 7-position and is selected from metihoxy, etiioxy, 2-fluoroethoxy, 2-chloroethoxy, 
3-fluoropropoxy, 3-chloropropoxy, 2-methylsulphonylethoxy, 3-methylsulphonylpropoxy, 
20 •2-(2-chloroethoxy)ethoxy, 2-(2-methoxyethoxy)ethoxy, 2-pyTrolidin-l-ylethoxy, 

3- pyrrolidin-l-ylpropoxy, 2-morpholinoethoxy, 3-morpholinopropoxy, 

2- (l,l-dioxotetrahydro-4H-l,4-thiazin-4-yl)ethoxy,3-(l,l-dioxotetrahydro-4H-l,4-thia2in- 

4- yl)propoxy, 2-piperidinoethoxy, 3-piperidinopropoxy, piperidin-3-ylmethoxy, 
N-methylpiperidin-3-yhnethoxy, piperidin-4-ylmethoxy, N-methylpiperidin-4-yknethoxy, 

25 2-piperidin-3-ylethoxy, 2-(N-methylpiperidin-3-yl)ethoxy, 3-piperidin-3-ylpropoxy, 

3- (N-methylpiperidin-3-yl)propoxy,2-piperidin-4-ylethoxy,2-(N-methylpiperidin- 

4- yl)ethoxy, 3-piperidin-4-ylpropoxy, 3-(N-methylpiperidin-4-yl)propoxy, 

2- (4-methylpiperazm-l-yl)ethoxy, 3-(4-methylpiperazin-l-yl)propoxy, 

3- (4-allylpiperazin-l-yl)propoxy, 3-(4-methylsulphonylpiperazin-l-yl)propoxy, . 
30 3-(4-acetylpiperazin-l-yl)propoxy, 2-(4-cyanomefliylpq)erazin-l-yl)ethoxy, 

3-(4-cyanomethylpiperazin-l-yl)propoxy,2-[4-(2-fluoroethyl)piperazin-l-yl]ethoxy, 

3.[4_(2-fluoroethyl)piperazin-l-yl]propoxy,2-(3-oxopiperazin-l-yl)ethoxy, 

3-(3-oxopiperazin-l-yl)propoxy,2-(2-pyrrolidin-l-ylethoxy)ethoxy, 
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2- (2-morpholinoethoxy)ethoxy, 2-(2-piperidmoethoxy)ethoxy and 
2.[2-(4-methylpiperazin-l-yl)ethoxy]ethoxy; 

n is 0 or n is 1 and the group, if present, is located .at the 5-position of the 
l,3-benzodioxol-4-yl group and is selected from chloro and bromo; 

the -Z^-R^^ group is located at the 7-position on the l,3-benzodioxol-4-yl group, 
is a OC or CH=CH group; and 

R^^ is selected from cyano, formyl, carboxy, carbamoyl, methoxycarbonyl, 
ethoxycarbonyl, N-methylcarbamoyl, N-ethylcarbamoyl, N-(2-methoxyethyl)carbamoyl, 
N,N-dimethylcarbamoyl, N-ethyl-N-methylcarbamoyl, N-(2-methoxyethyl)- 
N-methylcarbamoyl, acetyl, propionyl, chloromethyl, 2-chloroethyU 3-chloropropyl, 
hydroxymethyl, 2-hydroxyethyl, 3-hydroxypropyl, methoxymethyl, 2-methoxyethyl, 

3- methoxypropyl, dimethylaminomethyl, 2-dimethylaminoethyl, 3-dimethylaminopropyl, 

1- pyrrolidinylcarbonyl, morpholinocarbonyl, l,l-dioxotetrahydro-4H-l,4- 
thiazin-4-ylcarbonyl, piperidinocarbonyl, piperazin-l-ylcarbonyl, l-pyrrolidinylmethyl, 
moipholinomethyl, piperidinomefliyl, l,l-dioxotetrahydro-4H-l,4-thiazin-4-yhnethyl, 
piperazm-l-yhnethyl and 3-moipholinopropyl; 

or a pharaiaceutically-acceptable acid-addition salt thereof. 

A further particular compound of the invention is a quinoline derivative of the 
Formula I wherein : 

zMsNH; 

m is 2 and the first R^ group is a 6-methoxy group and the second R^ group is located 
at the 7-position and is selected from methoxy, ethoxy, 2-fluoroethoxy, 2-chloroethoxy, 
3-fluoropropoxy, 3-chloropropoxy, 2-methylsulphonylethoxy, 3-methylsulphonylpropoxy, 

2- (2-chloroethoxy)ethoxy, 2-(2-methoxyethoxy)efhoxy, 2-pyrrolidin-l-ylethoxy, 

3- pyrrolidin-l -ylpropoxy, 2-morpholinoethoxy, 3-morpholinopropoxy, 

2-(l , 1 -dioxotetrahydro-4H- 1 ,4-thiazin-4-yl)ethoxy, 3-(l , 1 -dioxotetrahydro-4H-l ,4-thiazin- 

4- yl)propoxy, 2-piperidinoethoxy, 3-piperidiQopropoxy, piperidin-3-ylmethoxy, 
N-methylpiperidin-3-yknethoxy, piperidin-.4-yhnethoxy, N-methylpiperidin-4-yhnethoxy, 

2- piperidin-3-ylethoxy, 2-(N-methylpiperidin-3-yl)ethoxy, 3-piperidin-3-ylpropoxy, 

3- (N-methylpiperidin-3-yl)propoxy, 2-piperidin-4-ylethoxy, 2-(N-methylpiperidin- 

4- yl)ethoxy, 3-piperidin-4-ylpropoxy, 3-(N-methylpiperidin-4-yl)propoxy, 

2- (4-methylpiperazin-l-yl)ethoxy, 3-(4-methylpiperazin-l-yl)propoxy, 

3- (4-allylpiperazm-l-yl)propoxy, 3-(4-methylsulphonylpiperazin-l-yi)propoxy, 
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3-(4-acetylpiperaziii- 1 -yl)propoxy, 2-(4-cyanomethylpiperazin- 1 -yl)ethoxy, 

3-(4-cyanomethylpiperazin-l-yl)propoxy,2-[4<2-fluoroethyl)piperazin-l-yl]ethoxy, 

3-[4-(2-fluoroethyl)piperazin-l-yl]propoxy,2-(3-oxopiperazin-l-yl)ethoxy, 

3- (3-oxopiperazin-l-yl)propoxy, 2-(2-pyrrolidin-l-ylethoxy)e1hoxy, 
5 2-(2-morpholmoethoxy)ethoxy, 2-(2-piperidmoethoxy)ethoxy, 

2-[2-(4-methylpiperazin-l-yl)ethoxy]ethoxy and 2-fluoro-3-(4-hydroxypiperidm-l-yl- 
propoxy; 

n is 0 or n is 1 and the group, if present, is located at the 5-position of the 
l,3-beiiziodioxol-4-yl group and is selected from fluoro, chloro and bromo; 
lb the -Z^-R^"* group is located at the 7-position on the I,3-benzodioxol-4-yl group, 

is a C=C group; and 
r''* is selected from chloromethyl, 2-chloroethyl, 3-chloropropyl, hydroxymethyl, 

vinyl 

2- hydroxyethyl, 3-hydroxypropyl, meflioxymefliyl, 2-methoxyethyl, 3-methoxypropyl, 
15 dimethylaminomethyl, 2-dimethylaniinoethyl, 3-dimethylaminopropyl, pyridin-2-yl, 1- 

pyiroUdinyhnethyl, morpholinomethyUpiperidinomethyl, l,l-dioxotetiahydro-4H-l,4-thiazin- 

4- yhnethyl, piperazdn-l-yhnethyl and 3-morpholinopropyl; 
or aphaimaceutically-acceptable acid-addition salt thereof. 

A further particular compound of the invention is a quinoline derivative of the 
20 Formula I wherein : 
Z^isNH; 

m is 2 and the first R^ group is a 6-methoxy group and the second R' group is located 
at the 7-position and is selected from methoxy, ethoxy, 2-fl.uoroethoxy, 2-chloroethoxy, 

3- fluaropropoxy, 3-chloropropoxy, 2-methylsulphonylethoxy, 3-mefliylsulphonylpropoxy, 
25 2-(2-chloroethoxy)ethoxy, 2-(2-methoxyethoxy)ethoxy, 2-pyrrolidin-l-ylethoxy, 

3- pyirolidin-l-ylpropoxy, 2-morpholino.ethoxy, 3-morpholinopropoxy, 

2- ( 1 , 1 -dioxotetrahydro-4H- 1 ,4-thiazin-4-yl)ethoxy, 3 -(1 , 1 -dioxotetrahydro-4H-l ,4-thiazin- 

4- yl)propoxy, 2-piperidinoethoxy, 3-piperidinopropoxy, piperidin-3-ykaethoxy, 
N-methylpiperidin-3-yhnethoxy,piperidm-4-yknethoxy,N-methylpiperidin-4-ylmethoxy, 

30 2-piperidin-3-ylethoxy, 2-Cbi-methylpiperidin-3-yl)ethoxy, 3-piperidin-3-ylpropoxy, 

3- Qi-niefliylpiperidin-3-yl)propoxy, 2-piperidin-4-ylethoxy, 2-(N-methylpiperidin- 

4- yl)ethoxy, 3-piperidin-4-ylpropoxy, 3-Qi-methylpiperidin-4-yl)propoxy, 
2-(4-me1hylpiperazin-l-yl)ethoxy, 3-(4-methylpiperazm-l-yl)propoxy, 
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3-(4-allylpiperazm-l -yl)propoxy, 3-(4-methylsulphonylpiperazin-l -yl)propoxy, 
3-(4-acetylpiperazin- 1 -yl)propoxy, 2-(4-cyanomethylpiperazin- 1 -yl)etlioxy, 
3-(4-cyanomethylpiperazm-l-yl)propoxy, 2-[4-(2-fl^^^ 
3.[4-(2-fluoroethyl)piperazin-l-yl]propoxy,2-(3-oxopiper^^ 
5 3-(3-oxopiperazin-l-yl)propoxy, 2-(2-pyrrolidin-l-ylethoxy)ethoxy, 

2- (2-moipholmoethoxy)ethoxy, 2<2-piperidmoethoxy)ethoxy and 
2.[2<4-methylpiperazm-l-yl)ethoxy]ethoxy; 

n is 0 or n is 1 and the group, if present, is located at the 5-position of the 
l,3-benzodioxol-4-yl group and is selected from chloro and bromo; 
10 the -Z^-R^"^ group is located at the 7-position on the l,3-benzodioxol-4-yl group, 

is a CH=CH group; and 
R^"^ is selected from cyano, formyl, carboxy, carbamoyl, methoxycarbonyl, 
ethoxycarbonyl, N-methylcarbamoyl, N-ethylcarbamoyl, N-(2-methoxyethyl)carbamoyl, 
N,N-dimethylcarbamoyl, N-ethyl-N-methylcarbamoyl, N-(2-methoxyefliyl)- 
15 N-methylcarbamoyl, acetyl, propionyl, chloromethyl, 2-chloroethyl, 3-chloropropyl, 
hydroxymethyl, 2-hydroxyethyl, 3-hydroxypropyl, methoxymethyU 2-methoxyethyl, 

3- methoxypropyl, dimefhylaminomethyl, 2-dimethylaminoethyl, 
3-dimethylaminopropyl, 1-pyrrolidinylcarbonyl, morpholinocarbonyl, 

l,l-dioxotetrahydro-4H-'l,4-thiazin-4-ylcarbonyl, piperidinocarbonyl, piperazin-l-ylcarbonyl, 
20 1-pyrrolidinylmethyl, morpholinomethyl, piperidinomethyl, 1,1-dioxotetrahydro- 

4H-l,4-thiazin-4-ylmethyl and piperazin-l-yhnethyl; 

or a pharmaceutically-acceptable acid-addition salt thereof. 

A further particular compoimd of the invention is a quinoline derivative of the 

Formula I wherein : 
25 ' Z4sNH; 

m is 2 and the iSrst R^ group is a 6-methoxy group and the second R^ group is located 
at the 7-position and is selected from methoxy, ethoxy, 2-fluoroethoxy, 2-chloroethoxy, 
3-fluoropropoxy, 3-chloropropoxy, 2-(2-chloroethoxy)ethoxy, 2-(2-methoxyethoxy)ethoxy, 

2- pyrrolidin-l-ylethoxy, 3-pyrrolidin-l-ylpropoxy, 2-morpholinoethoxy, 
30 3-morpholinopropoxy, 2-(l , 1 -dioxotetrahydro-4H-l ,4-thiazin-4-yI)ethoxy, 

3<l,l-dioxotetrahydrO"4H-l,4-thiazin-4-yl)propoxy,2-piperidinoethoxy, 

3- piperidinopropoxy, 2-(4-methylpiperazm-l-yl)ethoxy, 3-(4-methylpiperazin-l-yl)propoxy, 
3-(4-allylpiperazm-l-yl)propoxy, 3-(4-methylsulphonylpiperazin-l-yl)propoxy, 
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3-(4-acetylpiperazin- 1 -yl)propoxy, 2-(4-cyanomethylpiperazin- 1 -yl)ethoxy, 
3-(4-cyanomethylpiperazin- 1 -yl)propoxy, 2-[4-(2-fluoroethyl)piperazm- 1 -yljethoxy, 
3.[4.(2.fluoroethyl)piperazin-l-yl]propoxy,2"(3-oxopiper^ 

3<3-oxopiperazm-l-yl)propoxy, 2-(2-pyrrolidiii-l-ylethoxy)ethoxy and 2-fluoro3-(4- 
5 hydroxypiperidin-l-yl)propoxy; 

n is 0 or n is 1 and is a fluoro or chloro group located at the 5-position of the 
l,3-benzodioxol-4-yl group; 

the -Z^-R^"* group is located at the 7-position.on the l,3-benzodioxol-4-yl group, 
is a C^C group; and 

10 R^"^ is selected from vinyl, hydroxymethyl, methoxymethyl, dimethylaminomethyl, 

pyridin-2^yl, l-pyrrolidinyhnethyl,niorpholinomethyl,piperidinomethyl, 1,1-dioxotetrahydro- 
4H-l,4-thia2in-4-ylrnethyl and piperazin-l-ylmethyl; 

or a pharmaceutically-acceptable acid-addition salt thereof. 
A further particidar compound of the invention is a quinoline derivative of the 
15 Fommla I wherein : 
ZMsNH; 

m is 2 and the first R^ group is a 6-methoxy group and flie second R* group is located 
at the 7-position and is selected from methoxy, etihoxy, 2-fluoroethoxy, 2-chloroethoxy, 
3-fluoropropoxy, 3-chloropropoxy, 2-(2-chloroethoxy)ethoxy, 2-(2-methoxyethoxy)ethoxy, 
20 2-pyrrolidin-l-ylethoxy, 3-pyrrolidin-l-ylpropoxy, 2-morpholinoethoxy, 
3-morpholmopropoxy, 2-(l, l-dioxotetrahydro-4H-l ,4-thiazin-4-yl)ethoxy, 
3-(l , 1 -dioxotetrahydro-4H- 1 ,4-thiazin-4-yl)propoxy, 2-piperidinoethoxy, 
3-piperidinopropoxy, 2-(4-methylpiperazin-.l-yl)ethoxy, 3-(4-methylpiperazin-l-yl)propoxy, 
3-(4-allylpiperazm-l-yl)propoxy, 3-(4.methylsulphonylpiperazin-l-yl)propoxy, 
25 3-(4-acetylpiperazin-l-yl)propoxy, 2-(4-cyanomethylpipera2in-l-yl)ethoxy, 
3<4-cyanomethylpiperazm-l-yl)propoxy,2-[4-(2-fluoroethyl)piperazm 
3-[4-(2-fluoroethyl)piperazin-l-yl]propoxy, 2-(3-oxopiperazin-l-yl)ethoxy, 
3-(3-oxopiperaziti-l-yl)propoxy and 2-(2-pyrrolidin-l-ylethoxy)ethoxy; 

n is 0 or n is 1 and R^ is a chloro group located at the 5-position of the 
30 1 ,3-benzodioxol-4-yl group; 

the -Z^-R^"^ group is located at the 7-position on the l,3-benzodioxol-4-yl group, 

zMsaC^group;and 
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R^"* is selected from hydroxymethyl, methoxymethyl, dimethylaminomethyl, 

1- pyrrolidinylmethyl, morpholinomethyl, piperidinomettiyl, 1,1-dioxotetrahydro- 
4H-l,4-thiazin-4-ylmethyl and piperazin-l-ylmethyl; 

or a phaxmaceutically-acceptable acid-addition salt thereof. 
5 A further particular conipoimdofthe invention is a quinolm^ 

Formula I wherein : 
zMsNH; 

m is 2 and the first group is a 6-methoxy group and the second group is located 
at the 7-position and is selected from methoxy, ethoxy, 2-fluoroethoxy, 2-chloroethoxy, 
10 3-fluoropropoxy, 3-chloropropoxy, 2-(2-chloroethoxy)ethoxy, 2-(2-methoxyethoxy)ethoxy, 

2- pyrrolidin-l-ylethoxy, 3-pyrrolidin-l-ylpropoxy, 2-morpholinoethoxy, 

3- morpholinopropoxy, 2-(l ,l-dioxotetrahydrd-4H-l,4-thiazin-4-yl)ethoxy, 
3-(l J-dioxotetrahydro-4H^l,4-thia2an-4-yl)ipropoxy, 2-^^^ 

3-piperidinopropoxy, 2-(4-methylpiperazin-l-yl)ethoxy, 3-(4-meaiylpiperazin-l-yl)propoxy, 
15 3-(4-allylpiperazin-l-yl)propoxy, 3-(4-methylsulphonylpiperazin-l-yl)propoxy, 
3.(4.acetylpipera2m-l-yl)pr6poxy, 2-(4-cyanomethylpiperazm-l-yl)e&^ 
3-(4-cyanomethylpiperazin-l-yl)propoxy,2-[4<2-fluoroethyl)piperazin-l-^^^ 
3-[4-(2-fluoroethyl)piperazin- 1 -yl]propoxy, 2-(3-oxopiperazin- 1 -yl)ethoxy, 
3-(3-oxopiperazin-l-yl)propoxy and 2-(2-pyrrolidin-l-ylethoxy)ethoxy; 
20 n is 0 or n is 1 and R^ is a chloro group located at the 5-position of the 

l,3-ben2iodioxol-4-yl group; 

the -Z^-R}^ group is located at the 7-position on the l,3-benzodioxol-4-yl group, 

is a CH=CH group; and 
R^^ is selected from cyano, carboxy, carbamoyl, methoxycarbonyl, ethoxycarbonyl, 
25 N-methylcarbamoyl, N-ethylcarbamoyl, N-(2-methoxyethyl)carbamoyl, 
N,N-dimethylcarbamoyl, N-ethyl-N-methylcarbamoyl, N-(2-methoxyethyl)- 
N-methylcarbamoyl, acetyl, propionyl, 1-pyrrolidinylcarbonyl, morpholinocarbonyl, 
l,l-dioxotetrahydro-4H-l,4-thiazin-4-ylcarbonyl, piperidinocarbonyl and 
piperazin- 1 -ylcarbonyl; 
30 or a pharmaceutically-acceptable acid-addition salt thereof. 

A ftirther particular compound of the invention is a quinoline derivative of the 
Formula I wherein : 
Z^isNH; 
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m is 2 and the first group is located at the 5-position and is selected from 
N-methylpiperidin-4-yloxy and tetrahydro-2H-pyran-4-yloxy and the second R' group is 
located at the 7-position and is selected from methoxy, ethoxy, 2-fluoroethoxy, 2- 
chloroethoxy, 3-fluoropropoxy, 3-chloropropoxy, 2-methylsulphonylethoxy, 3- 
5 methylsulphonylpropoxy, 2-(2-chloroethoxy)ethoxy, 2-(2-methoxyethoxy)ethoxy, 2- 

pyirolidin-l-ylethoxy, 3-pyrrolidin-l-ylpropoxy, 2-morpholinoethoxy, 3-morpholinopropoxy, 

2- (14-dioxotetrahydro-4H-l,4-thiazin-4-yl)ethoxy,3-(lJ-dioxotetrahydro-4H-l,4-thiazin- 

4-yl)propoxy, 2-piperidinoethoxy, 3-piperidinopropoxy, piperidin-3-yhnethoxy, 
N-methylpiperidin-3-yhnethoxy,piperidin-4-ybiiethoxy,N-methylpiperidin-4-ylmethoxy, 
10 2-piperidin-3-ylethoxy, 2-(N-methylpiperidm-3-yl)ethoxy, 3-piperidin-3-ylpropoxy, 

3- (N-methylpiperidin-3-yl)propoxy,2-piperidin-4-ylethoxy,2-(N-methylpiperidin- 

4- yl)ethoxy, 3-piperidin-4-ylpropoxy, 3-(N-methylpiperidin-4-yl)propoxy, 

2- (4-methylpipera2in-l-yl)ethoxy, 3-(4-methylpiperazin-l-yl)propoxy, 

3- (4-allylpiperazin-l-yl)propoxy, 3-(4-methylstilphonylpiperazin-l-yl)propoxy, 
15 3-(4-acetylpiperazin-l-yl)propoxy, 2-(4-cyanomethylpiperazin-l-yl)ethoxy, 

3-(4-cyanometiiylpiperazan-l-yl)propoxy,2-[4-(2-fluoroethyl)piperazin-l-yl]etiioxy, 
3_[4.(2-fluoroethyl)piperazin-l -yl]propoxy, 2-(3-oxopiperazin-l-yl)ethoxy, 
3-(3-oxopiperazin-l-yl)propoxy, 2-(2-pyrrolidin-l-ylethoxy)e1iioxy, 
2-(2-morpholinoethoxy)ethoxy, 2-(2-piperiduioethoxy)ethoxy, 
20 2-[2-(4-methylpiperazin-l -yl)ethoxy]ethoxy and 2-fluoro-3-(4-hydroxypiperidin- 1 - 
yl)propoxy; 

n is 0 br n is 1 and R^ is located at the 5-position of the 
l,3-benzodioxol-4-yl group and is selected from a fluoro, chloro or bromo group; 

the -Z^-R'* groiq) is located at the 7-position on the 1 ,3-benzodioxol-4-yl group, 
25 Z^. is a group; and 

R^* is selected from cyano, formyl, carboxy, carbamoyl, vinyl, meflioxycarbonyl, 
ethoxycarbonyl, N-methylcarbamoyl, N-ethylcafbamoyl, N-(2-methoxyethyl)carbamoyl, 
N,N-dimethylcarbamoyl, N-ethyl-N-methylcarbamoyl, N-(2-methoxyethyl)- 
N-methylcarbamoyl, acetyl, propionyl, chloromethyl, 2-chloroethyl, 3-chloropropyl, 
30 hydroxymethyl, 2-hydroxyethyl, 3-hydroxypropyI, methoxymethyl, 2-methoxyethyl, 

3- methoxypropyl, dimethylaminomefliyl, 2-dimethylaminoethyl, 3-dimethylaminopropyl, 
l-pyrrolidinylcarbonyl, morpholinocarbonyl, l,l-dioxotetrahydro-4H-l,4-thiazin- 

4- ylcarbonyi, piperidinocaibonyl, piperazin-l-ylcarbo»yl, l-pyrrolidinyhnethyl. 
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morpholinomethyU piperidinomethyl, l,l-4ioxotetrahydro-4H-l,4-thiazm-4-ylmethyl, 

piperazin- 1 -yimethyl and 3-morpholinopropyl; 

or a pharmaceutically-acceptable acid-addition salt thereof. 

A further particidar compound of the invention is a quinoline derivative of the 
5 Formula I wherein : 
Z^isNH; 

m is 2 and the first group is located at the 5-position and is selected from 
N-methylpiperidin-4-yIoxy and tetrahydro-2H-pyran-4«yloxy and the second group is 
located at the 7-position and is selected from methoxy and 3-morpholinopropoxy, 
10 n is 0 or n is 1 and R^ is located at the 5-position of the 

l,3-benzodioxol-4-yl group and is selected from a fluoro, chloro or bromo group; 

the -Z^-R^"^ group is located at the 7-position on the l,3-benzodioxol-4-yl group, 
Z" is a group; and 

R^"^ is selected from chloromethyl, 2-chloroethyl, 3-chloropropyl, hydroxymethyl, 
15 2-hydroxyefliyl, 3-hydroxypropyl, methoxymethyl, 2-methoxyethyl, 3-methoxypropyl, 

dimethylaminomethyl, 2-dimethylaminoethyl, 3-dimethylaminopropyl, pyridin-2-yl, 1- 

pyrrolidinyhnethyl, morpholinomethyl, piperidmomethyl, l,l-dioxotetrahydro-4H-l,4-thiazin- 

4-ykQethyl, piperazin- 1-yhnethyl and 3-morpholiQOpropyl; 

or a phamiaceutically-acceptable acid-addition salt thereof. 
20 A further particular compound ofthe invention is a quinoline derivative of the 

Formula I wherein : 
Z^isNH; 

m is 2 and the first R^ group is located at the 5-position and is selected from 
N-methylpiperidih-4-yloxy and tetrahydro-2H-pyran-4-yloxy and the second R^ group is 
25 located at the 7-position and is selected from methoxy and 3-morpholinopropoxy, 

n is 0 or n is 1 and the R^ group, if present, is located at the 5-position ofthe 
l,3-benziodioxol-4-yl group and is chloro; 

the -Z^-R^"^ group is located at the 7-position on the 1 ,3-benzodioxol-4-yl group, 

Z^ is a C^C group; and 
30 R^"* is selected from methoxymethyl and 2-methoxyethyl; 

or a pharmaceutically-acceptable acid-addition salt thereof. 

Particular compounds ofthe invention include, for example, the quinoline derivatives 
ofthe Formula I described hereinafter in Examples 1, 2, 3, 9(1) to 9(7), 10 and 1 1. Particular 
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compounds also include 3-cyano-4-[6-chIoro-4-(3-methoxyprop-l-ynyl)-2,3- 
methylenedioxyanilino]-7-methoxy-5-[(l -methylpiperidm-'4-yI)oxy]quinoline, 3-cyano-7- 
niethoxy-5-[(l-methylpiperidm-4-yl)oxy]-4-[4<3-nietho 

inefliylenedioxyanilino]quinolme, 3-cyano-7-(3-niorpholin-4-ylpropoxy)-5-(tetrahydro-2H- 
5 pyran-4-yloxy)-4-[4-(3-methoxyprop-l-ynyl)-2,3-niethylened^^ 3-cyano- 
7-me1hoxy-4-[4-(4-methoxybut-l-ynyl)-2,3-niethylenedioxyam^ 
yl)oxy]quinolme, 3-cyano-6-methoxy-7-[3-(4-methylpiperazin-l -yl)propoxy]-4-[4-(3- 
methoxyprop- 1 -ynyl)-2,3-niethylenedioxyanilino]qumolme, 3-cyano-6,7-dimethoxy-4-[4- 
(pyridm-2-ylethynyl)-23-methylenedioxyanilino]quinoline, 3-cyano-6-methoxy-4-[4-(3- 
10 methoxyprop- 1 -ynyl)-2,3-niethylenedioxyanilino]-7"[2-(2-pyTrolidin- 1 -ylethoxy)ethoxy]- 
quinoIine,4-[(4-but-3-en-l-ynyl-2,3-methylendioxy)aiiilino^ 

methylpiperidin-4-yl)oxy]quinolme, 3-cyano-6-nie1hoxy-7-[3<4-niethylpiperazin-l- 
yl)propoxy]- 4-[6-fluoro-4-(3-methoxyprop-l-ynyl)-2,3-niethylenedioxyaniM 3- 
cyano-6-methoxy-7-[2-fluoroO-(4-hydroxypiperidin-l-yl)propoxy]- 4-[4-(3-methoxyprop-l- 

15 ynyl)-2,3-me1hylenedioxyaiiilino]qiiinoline and 3-cyano-6-methoxy-7-[2-(2- 
methoxyethoxy)ethoxy]-4-[4-(3-niethoxyprop-l-ynyl)"2,3-niethyl^^ 

A quinoline derivative of the Formula I, or a pharmaceutically-acceptable salt thereof, 
may be prepared by any process known to be applicable to the preparation of chemically- 
related compounds. Such processes, when used to prepare a quinoline derivative of the 

20 Formula I are provided as a further feature of the invention and are illustrated by the following 
representative process variants in which, unless otherwise stated, m, R*, Z\ n, R^, and R^"^ 
have any of the meanings defined hereinbefore. Necessary starting materials may be obtained 
by standard procedures of organic chemistry. The preparation of such starting materials is 
described in conjunction with the following representative process variants and within the 

25 accompanying Examples. Alternatively necessary starting materials are obtainable by 
analogous procedures to those illustrated which are within the ordinary skill of an organic 
chemist. 

(a) For the production of those compounds of the Formula I wherein T) is an O, S or 
N(R^) group, the reaction of a quinoline of the Formula n 




CN 



n 



30 
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wherein L is a displaceable group and m and have any of the meanings defined 
hereinbefore except that any functional group is protected if necessary, with a compound of 
the Formula ni 




HZ^ 

III 



wherein is O, S, or N(R^) and n, R^, R^, and R^"^ have any of tiie meanings defined 
hereinbefore except that any functional group is protected if necessary, whereafter any 
protecting group, that is present is removed by conventional means. 

10 The reaction may conveniently be carried out in the presence of a suitable acid or in 

the presence of a suitable base. A suitable acid is, for example, an inorganic acid such as, for 
example, hydrogen chloride or hydrogen bromide. A suitable base is, for example, an organic 
amine base such as, for example, pyridine, 2,6-lutidine, collidine, 4-dimethylaminopyridine, 
triethylamine, morpholine, N-methylmorpholine or diazabicyclo[5.4.0]undec-7-ene, or, for 

15 example, an alkali or alkaline ea3rth metal carbonate or hydroxide, for example sodium 
carbonate, potassium carbonate, calcium carbonate, sodium hydroxide or potassium 
hydroxide, or, for example, an alkali metal amide, for example sodiimi hexamethyldisilazane, 
or, for example, an alkali metal hydride, for example sodiimi hydride. 

A suitable displaceable group L is, for example, a halogeno, alkoxy, aryloxy or 

20 sulphonyloxy group, for example a chloro, bromo, methoxy, phenoxy, pentafliiorophenoxy, 
methanesulphonyloxy or toluene-4-sulphonyloxy group. The reaction is conveniently carried 
out in the presence of a suitable inert solvent or diluent, for example an alcohol or ester such 
as methanol, ethanol, isopropanol or ethyl acetate, a halogenated solvent such as methylene 
chloride, chloroform or carbon tetrachloride, an ether such as tetrahydrofuran or 1,4-dioxan, 

25 an aromatic solvent such as toluene, or a dipolar aprotic solvent such as 

N,N-dimethylformamide, N,N-dimethylacetamide, N-methylpyrrolidin-2-one or 
dimethylsulphoxide. The reaction is conveniently carried out at a temperature in the range, for 
example, 0 to 250°C, preferably hi the range 0 to 120''C. 
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Typically, the quinoline of the Formula n maybe reacted with a compound of the 
Formula III in the jMresence of an aprotie solvent such as N,N-dimethylformamide, 
conveniently in the presence of a base, for example potassium carbonate or sodium 
hexamethyldisilazane, and at a temperature in the range, for example, 0 to ISO'C, preferably 
5 in the range, for example, 0 to 70**C. 

The quinoline derivative of the Formula I may be obtained from this process in the 
form of the free base cn: altematively it may be obtained in the form of a salt with the acid of 
the formtda H-L wherein L has the meaning defined hereinbefore. When it is desired to 
obtain the free base from the salt, the salt may be treated with a suitable base, for example, an 
10 organic amine base such as, for example, pyridine, 2,6-lutidine, coUidine, 
4-dimethylaminopyridine, trietiiylamine, morphoUne, N-methyhnorpholine or 
diazabicyclo[5.4.0]undec-7-ene, or, for example, an alkali or alkaline earth metal carbonate or 
hydroxide, for example sodium carbonate, potassium carbonate, calcium carbonate, sodium 
hydroxide or potassivim hydroxide. 
15 Protecting groups may in genCTal be chosen from any of the groups desaibed ha the 

literature or known to tiie skilled chemist as appropriate for flie protection of the group in 
question and may be introduced by conventional methods. Protecting groups may be removed 
by any convenient method as described in the literature or known to the skilled chemist as 
appropriate for the removal of the protecting group in question, such methods being chosen so 
20 as to effect removal of the protecting group with minimum disturbance of groups elsewhere in 
the molecule. 

Specific examples of protecting groups are given below for the sake of convenience, in 
which "lower", as in, for example, lower allqrl, signifies that the group to vMch it is applied 
preferably has 1-4 carbon atoms. It will be understood that these examples are not exhaustive. 

25 Where specific examples of methods for the removal of protecting g^o\sps are gjven below 
these are similarly not exhaustive. The use of protecting groups and methods of deprotection 
not specifically mentioned are, of course, within the scope of the invention. 

A carboxy protecting group may be the residue of an ester-forming aliphatic or 
aryMiphatic alcohol or of an ester-forming silanol (the said alcohol or silanol preferably 

30 containing 1-20 carbon atoms). Examples of carboxy protecting groups include straight or 
branched chain (l-12C)alkyl groups (for example isopropyl, and trat-butyl); 
lower alkoxy- lower alkyl groups (for example methoxymethyl, ethoxymethyl and 
isobutoxymethyl); lower acyloxy-lower alkyl groups, (for example acetoxymefliyl. 
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propionyloxymethyl, butyryloxymethyl and pivaloyloxymethyl); lower 
alkbxycarbonyloxy-lower alkyl groups (for example 1-methoxycarbonyloxyethyl and 

1- ethoxycarbonyloxyethyl); aryUower alkyl groups (for example benzyl, 4-me1hoxyben2yl, 

2- nitrobenzyl, 4-nitrobenzyl,benzhydryl and phthalidyl); tri(lower alkyl)silyl groups (for 
example trimethylsilyl and tert-butyldimethylsilyl); tri(lower alkyl)silyHower alkyl groups 
(for example trimethylsilylethyl); and (2-6C)alkenyl groups (for example allyl). Methods 
particularly appropriate for the removal of carboxyl protecting groups include for example 
acid-, base-, metal- or enzymically-catalysed cleavage. 

Examples of hydroxy protecting groups include lower alkyl groups (for example 
tert-butvl), lower alkenyl groups (for example allyl); lower alkanoyl groups (for example 
acetyl); lower alkoxycarbonyl groups (for example t^-butoxycarbonyl); 
lower alkenyloxycarbonyl groups (for example allyloxycarbonyl); aryl-lower alkoxycarbonyl 
groups (for example benzyloxycaibonyl, 4-me1iioxybenzyloxycarbonyl, 
2-nitrobenzyloxycarbonyl and 4-nitroben2yloxycarbonyl); tri(lower alkyl)silyl (for example 
trimethylsilyl and tCTt-butyldimethylsilyl) and aryl-lower alkyl (for example benzyl) groups. 

Examples of amino protecting groups include formyl, aryl-lower alkyl groups (for 
example benzyl and substituted benzyl, 4-methoxybenzyl, 2-nitrobenzyl and 
2,4-dimethoxybenzyl, and triphenybnethyl); di-4-anisyhnethyl and furylmethyl groups; lower 
alkoxycarbonyl (for example tert-butoxycarbonyl); lower alkenyloxycarbonyl (for example 
allyloxycarbonyl); aryl-lower alkoxycarbonyl groups (for example benzyloxycarbonyl, 
4-methoxybenzyloxycarbonyl, 2-nitrobenzyloxycarbonyl and 4-nitrobenzyloxycarbonyl); 
trialkylsilyl (for example trimethylsilyl and tert-butyldimetfaylsilyl); alkylidene (for example 
methylidene) and benzylidene and substituted benzylidene groups. 

Methods appropriate for removal of hydroxy and amino protecting groups include, for 
example, acid-, base-, metal- or enzymically-catalysed hydrolysis for groups such as 
2-nitrobenzyloxycarbonyl, hydrogenation for groups such as benzyl and photolytically for 
groups such as 2-nitrobenzyloxycarbonyL 

The reader is referred to Advanced Organic Chemistry, 4th Edition, by J. March, 
published by John Wiley & Sons 1992, for general guidance on reaction conditions and 
reagents and to Protective Groups in Organic Synthesis, 2'''^ Edition, by T. Green et al^ also 
published by John Wiley & Son, for general guidance on protecting groups. 
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Quinoline starting materials of the Formula II may be obtained by conventional 
procedures such as those disclosed in Intemational Patent AppUcations WO 98/43960 and 
WO 00/68201. For example, a l,4-dihydroquinolin-4-one of Formula IV 

O 

H IV 

5 wherein m and have any of the meanings defined hereinbefore except that any functional 
group is protected if necessary, may be reacted with a halogenating agent such as tMonyl 
chloride, phosphoryl chloride or a mixture of carbon tetrachloride and triphenylphosphine 
whereafter any protecting group that is present is removed by conventional means. 
The 4-chloroquinoline so obtained may be converted, if required, into a 

10 4-pentafluorophenoxyquinoline by reaction with pentafluorophenol in the presence of a 
suitable base such as potassmm carbonate and in the presence of a suitable solvent such as 
H.N-dimethylformamide. 

2,3-Methylenedioxyanilino starting materials (Formula m, for example when Z is NH) 
may be obtained by conventional iMrocedures as illustrated in the Examples. Corresponding 

15 2,3-methylenedioxyphenol and 2,3-methylenedioxythiophenol starting materials CFormula m, 
when Z is O or S) may be obtained by conventional procedures. 

(b) For the production of those compounds of the Formula I wherein at least one group 
is a group of the formula 

20 wherein is an aryl-(l-6C)alkyl, (3-7C)cycloallcyl-(l-6C)alkyl, (3-7C)cycloalkenyl- 
(l-6C)alkyl, heteioaryl-(l-6C)alkyl or heterocyclyl-(l-6C)alkyl group or an optionally 
substituted alkyl group and is an oxygen atom, the coupling, conveniently in the presence 
of a suitable dehydrating agent, of a quinoline of the Formula V 
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wherein m, R\ Z\ n, R^, and R^"^ have any of the meanings defined hereinbefore except 
that any functional group is protected if necessary, with an appropriate alcohol of the formxila 
Q^-OH wherein any functional group is protected if necessary, whereafter any protecting 

5 group that is present is removed by conventional means. 

A suitable dehydrating agent is, for example, a carbodiimide reagent such as 
dicyclohexylcarbodiimide or l-(3-<iimethylanMnopropyl)-3-ethylcarbodiimide or a mixture of 
an azo compound such as diethyl or di-tert-butyl azodicarboxylate and a phosphine such as 
triphenylphosphine. The reaction is conveniently carried out in the presence of a suitable mert 

10 solvent or diluent, for example a halogenated solvent such as metiiylene chloride, chloroform 
or carbon tetrachloride and at a temperature in the range, for example, 10 to ISO'^C, preferably 
at or near ambient temperature. 

The reaction is conveniently carried out in the presence of a suitable inert solvent or 
diluent, for example a halogenated solvent such as methylene chloride, chloroform or carbon 

15 tetrachloride and at a temperature in the range, for example, 10 to 1 50°C, preferably at or near 
ambient temperature. 

(c) For the production of those compounds of the Formula I wherein R^ is an 
amino-substituted (l-6C)alkoxy group (such as 2-homopiperidin-l-ylethoxy or 
3-<iimethylaminopropoxy), the reaction of a compound of the Formula I wherein R^ is a 

20 halogeno-substituted (l-6C)alkoxy group with a heterocyclyl compound or an appropriate 
amine. The reaction is conveniently carried out in the presence of a suitable inert diluent or 
carrier as defined hereinbefore and at a temperature in the range 10 to ISO'^C, preferably at or 
near ambient temperature. 

(d) For the production of those compounds of the Formula I wherein an R^ group contains 
25 a (l-6C)alkoxy or substituted (l-6C)a]koxy group or a (l-6C)alkylamino or substituted 

(l-6C)alkylamino group, the alkylation, conveniently in the presence of a suitable base as 
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defined hereinbefore, of a quinoline derivative of the Formula I wherein the group contains 
a hydroxy group or a primary or secondary amino group as appropriate. 

A suitable alkylating agent is, for example, any agent known in the art for the 
alkylation of hydroxy to alkoxy or substituted alkoxy, or for the alkylation of amino to 
5 alkylamino or substituted alkylaminb, for example an alkyl or substituted alkyl halide, for 
example a (l-6C)alkyl chloride, bromide or iodide or a substituted (l-6C)alkyl chloride, 
bromide or iodide, conveniently in the presence of a suitable base as defined hereinbefore, in a 
suitable inert solvent or diluent as defined hereinbefore and at a temperature in the range, for 
example, 10 to 140°C, conveniently at or near ambient temperature. 
10 Conveniently for the production of those compounds of the Formula I wherein 

contains a (l-6C)alkylamino or substituted (l-.6C)alkylamino group, a reductive amination 
reaction may be employed. For example, for the production of those compounds of the 
Formula I wherein R^ contains a N-methyl group, the corresponding compound containing a 
N-H group may be reacted v^dth formaldehyde in the presence of a suitable reducing agent A 
15 suitable reducing agent is, for example, a hydride reducing agent, for example an alkali metal 
aluminium hydride such as lithium aluminium hydride or, preferably, an alkaU metal 
borohydride such as sodium borohydride, sodium cyanoborohydride, sodixma 
triethylborohydride, sodium trimethoxyborohydride and sodium triacetoxyborohydride. The 
reaction is conveniently performed in a suitable inert solvent or diluent, for example 
20 tetrahydrofuran and diethyl ether for the more powerful reducing agents such as lithiiim 

aluminiimi hydride, and, for example, methylene chloride or a protic solvent such as methanol 
and ethanol for the less powerful reducing agents such as sodium triacetoxyborohydride and 
sodium cyanoborohydride. The reaction is performed at a temperature in the range, for 
example, 10 to 80.®C, conveniently at or near ambient temperature. 
25 (e) For the production of those compounds of the Formula I wherein 7} is a SO or SO2 
group, wherein an R^ or R^ substituent is a (l-6C)alkylsulphinyl or (l-6C)alkylsulphonyl 
group or wherein an R\ R^ or R^"^ substituent contams a SO or SO2 group, the oxidation of a 
compound of Formula ! wherein zMs a S group or wherein an R^ or R^ substituent is a 
(l-6C)alkylthio group or whereia an R^ R^ or R^"^ substituent contains a S group as 
30 appropriate. 

Conventional oxidation reagents and reaction conditions for such partial or complete 
oxidation of a sulphur atom are well known to the organic chemist 
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(f) The reaction, conveniently in the presence of a suitable base as defined hereinbefore 
and m the presence of a sxiitable catalyst, of a compound of the Formula VI 



(R1 ) 




(R^)n 



W H VI 
wherein L is a displaceable group as defined hereinbefore and m, R\ n and have any of 
5 the meanings defijied hereinbefore except that any functional group is protected if necessary, 
with a compound of the Formula VII 

HZ2 — 

VII - 

wherein is a OC or C(R^^)=C(R^^) group and R^^ and R^"^ have any of the meanings 
defined hereinbefore except that any functional group is protected if necessary, whereafter any 

10 protecting group that is present is removed by. conventional means. 

Conveniently the displaceable group is a halogeno group such as iodo, bromo or 
chloro. A suitable catalyst is, for example, an organometallic reagent, for example an 
organopalladium compound such as tetrakis(triphenylphosphine)palladium(0) or 
bis(triphenylphosphine)palladium(II) dichloride. The conversion reaction is conveniently 

15 carried out in the presence of a suitable inert diluent or carrier as defined hereinbefore and at a 
temperature in the range 10 to 150°C, preferably at or near 60°C. 

(g) For the production of a compound of the Formula I wherein R^"^ is a carboxy group, the 
cleavage of a compound of the Formula I wherein R^"* is a (l-6C)alkoxycarbonyl group. 
The cleavage reaction is conveniently carried out by the hydrolysis of the 

20 (l-6C)alkoxycarbonyl group in the presence of a suitable base, for example an alkali or 
alkaline eartti metal carbonate or hydroxide such as sodium carbonate, potassium carbonate, 
calcium carbonate, sodium hydroxide or potassiimi hydroxide and in the presence of a suitable 
inert diluent or carrier as defined hereinbefore such as methanol and at a temperature in the 
range 10 to 150^C, preferably at or near 40*^0. 

25 (h) The reaction, conveniently in the presence of a suitable dehydrating agent as defined 
herembefore, of a compound of the Formula I wherein R^^ .is a carboxy group with an 
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appropriate amine to form a further compound of the Formula I wherein R^"* is a carbamoyl, 
N-(l-6C)alkylcarbamoyl, N,N-di-[(l-6C)alkyl]carbamoyl or heterocyclylcarbonylamino 
group. 

The reaction is conveniently carried out in the presence of a suitable inert diluent or 
5 carrier as defined hereinbefore and at a temperature in the range, for example, 10 to ISO^'C, 
preferably at or near ambient temperature. 

When a pharmaceutically-acceptable salt of a quinoline derivative of the Formula I is 
required, for example an acid-addition salt, it maybe obtained by, for example, reaction of 
said quinoline derivative with a suitable acid using a conventional procedure. 
10 Biological Assays 

The following assays can be used to measure the effects of the compounds as 

inhibitors of the MAPK pathway. 

(a) Assav to detect MEK inhibition 

To evaluate inhibitors of the MAPK pathway, a coupled assay was carried out which 

15 measures phosphorylation of serine/threonine residues present in the substrate in the presence 
or absence of inhibitor. Recombinant glutathione S-transferase fusion protein containing 
human p45MEKl (GST-MEK) was activated by c-raf (Sf9 insect cell lysate firom triple 
baculoviral infection with c-ra£^ras/lck) and used for the assay. Active GST-MEK was first 
used to activate a recombiuant glutathione S-transferase fusion protein containing p44MAP 

20 kinase (GST-MAPK) in the presence of ATP and Mg^^ for 60minutes at room temperature in 
the presence or absence of potential inhibitors. The activated GST-MAPK was then incubated 
with myelin basic protein (MBP) as substrate for 10 minutes at room temperature in the 
presence of ATP, Mg^**" and ^^P-ATP. The reaction was stopped by addition of 20% v/v 
phosphoric acid. Incorporation of ^^P into the myelin basic protein was determined by capture 

25 of the substrate on a filter mat, washing and counting using scintillation methods. The extent 
of inhibition was determined by comparison with untreated controls. 

The final assay solution contained lOmM Tris, pH 7.5, O.OSmM EGTA, 8.33|liM 
[7^¥]ATP, 8.33mM Mg(OAc)2, 0.5mM sodium orthovanadate, 0.05%w/v BSA, 6.5ng 
GST-MEK, l|ig GST-MAPK and 16.5|Lig MBP in a reaction volume of 60^1. 

30 (b) In vitro MAP kinase assav 

To detemiine whether compounds were iuhibiting GST-MEK or GST-MAPK, a direct 
assay of MAPK activity was employed. GST-MAPK was activated by a constitutively active 
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GST-MEK fusion protein containing two point nnxtations (S217E, S221E) and used for the 
assay in the presence and absence of potential inhibitors. The activated GST-MAPK was 
incubated with substrate (MBP) for 60min at room temperature in the presence of ATP, Mg^^ 
and ^^P-ATP. The reaction was stopped by addition of 20% v/v phosphoric acid 

5 Incorporation of ^^P into the myelin basic protein was determined by capture of the substrate 
on a filter mat, washing and counting using scintillation methods. 

The fmal assay solution contained 12mM Tris, pH 7.5, 0-06mM EGTA, 30\sM 
[7^^P]ATP, lOmM Mg(OAc)2, 0.6raM sodium orfhovanadate, 0.06%w/v BSA, 28ng 
GST-MAPK and 16,5iag MBP in a reaction volume of 60|ll1. 

10 (c) Cell proliferation assays 

Cells were seeded into multi-well plates at 20,000 - 40,000 cells/ml in growth medium 
containing 5% PCS and incubated overnight at 37®C. The compounds were prepared in fresh 
medium at an appropriate concentration and added to the wells containing the cells. These 
were then incubated for a further 72 hours. Cells were then either removed from the wells by 

15 incubating with trypsin/EDTA and counted using a Coulter counter, or treated with XTT/PMS 
in PBS A and optical densities read at 450nm. 

The following assays can be used to measure the effects of the compounds of the 
present invention as c-Src tyrosine kinase inhibitors, as inhibitors in vitro of the proliferation 
of c-Src transfected fibroblast cells, as inhibitors in vitro of the migration of A549 human lung 

20 tumour cells and as inhibitors in vivo of the growth in nude tnice of xenografts of A549 tissue, 
(d) In Vitro Src Enzyme Assav 

The ability, of test compounds to inhibit the phosphorylation of a tyrosine containing 
polypeptide substrate by the enzyme c-Src kinase was assessed using a conventional Elisa 
assay. 

25 A substrate solution [100|xl of a 20}Xg/ml solution of the polyamino acid 

Poly(Glu, Tyr) 4: 1 (Sigma Catalogue No. P0275) in phosphate buffered saline (PBS) 
containing 0.2mg/ml of sodium azide] was added to each well of a number of Nimc 96-well 
inamunoplates (Catalogue No. 439454) and the plates were sealed and stored at 4''C for 
16 hours. The excess of substrate solution was discarded, and aliquots of Bovme Serum 

30 Albumin (BSA; 150p.l of a 5% solution in PBS) were transferred into each substrate-coated 
assay well and incubated for 1 hour at ambient temperature to block non specific binding- The 
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assay plate wells were washed in turn with PBS containing 0.05% v/v Tween 20 (PBST) and 
with Hepes pH7.4 buffer (50mM, 300pJ/well) before being blotted dry. 

Each test compound was dissolved in dimethyl sulphoxide and diluted with distilled 
water to give a series of dilutions (from IOOmM to O.OOlpM). Portions (25nl) of each dilution 
5 oftestcompoundweretransferredto wells in the washed assay plates. "Total" control wells 
contained diluted DMSO instead of compound. Aliquots (25\jJl) of an aqueous magnesium 
chloride solution (80mM) containing adenosine-5 '-triphosphate (ATP; 40pM) was added to 
all test wells except the "blank" control wells which contained magnesium chloride without 
ATP. 

10 Active human c-Src kinase (recombinant enzyme ejqpressed in Sf9 insect cells; 

obtained from Upstate Biotechnology Inc, product 14-1 17) was diluted immediately prior to 
use by a factor of 1:10,000 with an enzyme diluent which comprised lOOmM Hepes pH7-4 
buffer, 0.2inM sodium orthovanadate, 2niM dithiothreitol and 0.02% BSA. To start the 
reactions, aliquots (50|jl) of freshly diluted enzyme were added to each well and the plates 

15 were incubated at ambient temperature for 20 minutes. The supematant liquid in each well 
was discarded and the wells were washed twice with PBST. Mouse IgG anti-phosphotyrosine 
antibody (Upstate Biotechnology Inc. product 05-321; 100|Lil) was diluted by a factor of 
1 :6000 with PBST containing 0.5% w/v BSA and added to each well. The plates were 
incubated for 1 hour at ambient temperature. The supematant liquid was discarded and each 

20 well was washed with PBST (x4). Horse radish peroxidase (HRP)-linked sheep anti-moiise 
Ig antibody (Amersham Catalogue No. NXA 93 1 ; 100|xl) was diluted by a factor of 1 :500 with 
PBST containing 0.5% w/v BSA and added to each well. The plates were incubated for 
1 hour at ambient temperature. The supernatant liquid was discarded and the wells were 
washed with PBST (x4). 

25 A PCSB capsule (Sigma Catalogue No. P4922) was dissolved in distilled water 

(100ml) to provide phosphate-citrate pH5 buffer (50mM) containing 0.03% sodium perborate. 
An aliquot (50ml) of this buffer was mixed with a 50mg tablet of 
2,2'-azinobis(3-ethylbenzothiazoline-6-sulphonic acid) (ABTS; Boehringer Catalogue 
No. 1204 521). Aliquots (lOOul) of the resultant solution were added to each well. The plates 

30 were incubated for 20 to 60 minutes at ambient temperature imtil the optical density value of 
the "total" control wells, measured at 405nm using a plate reading spectrophotometer, was 
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approximately 1.0. "Blank" (no ATP) and "total" (no compound) control values were used to 
determine the dilution range of test compound which gave 50% inhibition of enzyme activity. 



5 (e) In Vitro c-Src transfectedNIH 3T3 fc-src 3T3^ Fibroblast Pr oliferation Assav 

This assay determined the ability of a test compound to iiohibit the proUferation of 
National Institute of Health (NIH) mouse 3T3 fibroblast cells that had been stably-transfected 
with an activating mutant (Y530F) of human c-Src. 

Using a similar procedure to that described by Shalloway et al, CelL 1987, 49, 65-73, 

10 NIH 3T3 cells were transfected with an activating mutant (Y530F) of human c-Src. The 
resultant c-Src 3T3 cells were ^ically seeded at i;5 x 10"* cells per well into 96-well tissue- 
culture-treated clear assay plates (Costar) each containing an assay medium comprising 
Dulbecco's modified Eagle's medium (DMEM; Sigma) plus 0.5% foetal calf serum (FCS), 
2xnM glutamine, 100 units/ml penicillin and O.lmg/ml streptomycin in 0.9% aqueous sodium 

15 chloride solution. The plates were incubated overnight at 37°C in a humidified 
(7.5% CO2 : 95% air) incubator. 

Test compounds were solubilised in DMSO to form a lOmM stock solution. Aliquots 
of the stock solution were diluted with the DMEM medium described above and added to 
appropriate wells. Serial dilutions were made to give a range of test concentrations. Control 

20 wells to which test compound was not added were included on each plate. The plates were 
incubated overnight at 37''C in a humidified (7.5% CO2 : 95% air) incubator. 

BrdU labelling reagent (BoehringCT Mannheim Catalogue No. 647 229) was diluted by 
a factor of 1:100 in DMEM medium containing 0.5% FCS and aliquots (20|li1) were added to 
each well to give a final concentration of lOjiM). The plates were incubated at 37°C for 

25 2 hours. The medium was decanted. A denaturating solution (FixDenat solution, Boehringer 
Mannheim Catalogue No. 647 229; 50\i\) was added to each well and the plates were placed 
on a plate shaker at ambient temperature for 45 minutes. The supernatant was decanted and 
the wells were washed with PBS (200ixl per well). Anti-BrdU-Peroxidase solution 
(Boehringer Mannheun Catalogue No. 647 229) was diluted by a factor of 1 : 100 in PBS 

30 containing 1% BSA and 0.025% dried sldmmed milk (Marvel (registered trade mark). Premier 
Beverages, Stafford, GB) and an aliqupt (lOOjiI) of the resultant solution was added to each 
well. The plates were placed on a plate shaker at ambient temperature for 90 minutes. The 
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wells were washed with PBS (x5) to ensure removal of non-bound antibody conjugate. The 
plates were blotted dry and tetramethylbenzidine substrate solution (Boehringer Mannheim 
Catalogue No. 647 229; lOOpl) was added to each well. The plates were gently agitated on a 
plate shaker while the colour developed during a 10 to 20 minute period. The absorbance of 
5 the wells was measured at 690nm. The extent of inhibition of cellular proliferation at a range 
of concentrations of each test compound was determined and an anti-proliferative IC50 value 
was derived. 

(f) In Vitro Microdroplet Migration Assay 

This assay determines the ability of a test compound to inhibit the migration of 
10 adherent mammalian cell lines, for example the human tumoiir cell line A549. 

RPMI medium(Sigma) containing 10% FCS, 1% L-glutamine and 0.3% agarose 
(Difco Catalogue No. 0142-01) was warmed to 37°C in a water bath. A stock 2% aqueous 
agar solution was autoclaved. and stored at 42**C. An aliquot (1.5 ml) of the agar solution was 
added to RPMI medium (10 ml) inamediately prior to its use. A549 cells (Accession No. 
1 5 ATCC CCLl 85) were suspended at a concentration of 2 x 10^ cells/ml. in the medium and 
maintained at a temperature of 37°C. 

A droplet {2\il) of the cell/agarose mixture was transferred by pipette into the centre of 
each well of a number of 96-well, flat bottomed non-tissue-culture-treated microtitre plate 
(Bibby Sterilin Catalogue No. 642000). The plates were placed briefly on ice to speed the 
20 gelling of the agarose-containing droplets. Aliquots (90pl) of medium which had been cooled 
to 4'*C were transferred into each well, taking care not to disturb the microdroplets. Test 
compounds were diluted from a lOmM stock solution in DMSO using RPMI medium as 
described above. Aliquots (10}il) of the diluted test compounds were transferred to the wells, 
again taking care not to disturb the microdroplets. The plates were incubated at 37**C in a 
25 humidified (7.5% CO2 : 95% air) incubator for about 48 hours. 

Migration was assessed visually and the distance of migration was measiired back to 
the edge of the agar droplet. A migratory inhibitory IC50 was derived by plotting the mean 
migration measurement against test compound concentration, 
(g) In Vivo A549 Xenograft Growth Assav 
, 30 This test measures the ability of compounds to inhibit the growth of the A549 human 

carcinoma grown as a tumour in athymic nude mice (Alderley Park nu/nu strain). A total of 
about 5 X 10^ A549 cells in matrigel (Beckton Dickinson Catalogue No. 40234) were injected 
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subcutaneously into the left flank of each test mouse and the resultant tumours were allowed 
to grow for about 14 days* Tumoxir size was measured twice weekly using callipers and a 
theoretical volume was calculated. Animals were selected to provide control and treatment 
groups of approximately equal average tumour volume. Test compounds were prepared as a 

5 ball-milled suspension in 1% polysorbate vehicle and dosed orally once daily for a period of 
about 28 days. The effect on tumour growth was assessed. 

Although the pharmacological properties of the compoimds of the Formula I vary with 
structural change as expected, in general activity possessed by compounds of the Formula I, 
may be demonstrated at the following concentrations or doses in one or more of the above 

10 tests (a) to (g) 



Test (g):- activity in the range, for example, 1-200 mg/kg/day; 
No physiologically-unacceptable toxicity was observed in Test (g) at the effective dose 
for compounds tested of the present invention. Accordiugly no untoward toxicological effects 
20 are expected when a compound of Formida I, or a pharmaceutically-acceptable salt thereof, as 
defined hereinbefore is administered at the dosage ranges defined hereinafter. 

According to a further aspect of the invention there is provided a pharmaceutical 
composition which comprises a quinoline derivative of the Formula I, or a pharmaceutically- 
acceptable salt thereoi^ as defined hereinbefore in association with a pharmaceutically- 
25 acceptable diluent or carrier. 

The compositions of the invention may be in a form suitable for oral use (for example 
as tablets, lozenges, hard or soft capsules, aqueoTxs or oily suspensions, emulsions, dispersible 
powders or granules, symps or elixirs), for topical use (for example as creams, ointments, 
gels, or aqueous or oily solutions or suspensions), for admioistration by inhalation (for 
30 example as a finely divided powder or a liquid aerosol), for administration by insufflation (for 
example as a finely divided powder) or for parenteral administration (for example as a sterile 
aqueous or oily solution for intravenous, subcutaneous, intramuscular or intramuscular dosing 



Test (a)> 
Test (b):- 
Test (c)> 
Test(d):- 
Test (d):- 
Test (f)> 



IC50 in the range, for example, less than AiiM; 
activity was observed in this screen; 



15 



IC50 in the range, for example, less than 30jiM, 
IC50 in the range, for example, 0.001 - 10 )iM; 
IC50 in the range, for example, 0.01 - 20 ]xM; 
activity in the range, for example, 0.1-25 pM; 
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or as a suppository for rectal dosing). 

The compositioiis of the invention may be obtained by conventional procedxires using 
conventional phannaceutical excipients, well known in the art. Thus, compositions intended 
for oral use may contain, for example, one or more colouring, sweetening, flavouring and/or 
5 preservative agents. 

The amount of active ingredient that is combined with one or more excipients to 
produce a single dosage forai will necessarily vary depending upon the host treated and the 
particular route of administration. For example, a formulation intended for oral 
administration to hxmians will generally contain, for example, from 0.5 mg to 0.5 g of active 
10 agent (more suitably from 0.5 to 100 mg, for example from 1 to 30 mg) compounded with an 
appropriate and convenient amount of excipients which may vary from about 5 to about 98 
percent by weight of the total composition. 

The size of the dose for flierapeutic or prophylactic purposes of a compoimd of the 
Formula I will naturally vary according to the nature and severity of the conditions, the age 
15 and sex of the animal or patient and the route of administration, according to well known 
principles of medicine. 

hi using a compound of the Formula I for therapeutic or prophylactic pxirposes it will 
generally be administered so that a daily dose in the range, for example, 0. 1 mg/kg to 
75 mg/kg body weight is received, given if required in divided doses, hi general lower doses 
20 will be administered when a parenteral route is employed. Thus, for example, for intravenous 
administration, a dose in the range, for example, 0.1 mg/kg to 30 mg/kg body weight will 
generally be used. Similarly, for administration by inhalation, a dose in the range, for 
example, 0.05 mg/kg to 25 mg/kg body weight will be used. Oral administration is however 
preferred, particularly in tablet form. Typically, unit dosage forms will contain about 0.5 mg 
25 to 0.5 g of a compound of this invention. 

According to a further aspect of the invention there is provided a qumoline derivative 
of the Formula I, or a pharmaceutically-acceptable salt thereof, as defined hereinbefore for use 
in a method of treatment of the human or animal body by therapy. 

According to a further aspect of the invention there is provided a quinoline derivative 
30 of the Formula I, or a pharmaceutically-acceptable salt thereof, as defmed hereinbefore for use 
in the treatment or cancer. 

As stated above we have also foimd that the quinoline derivatives of the present 
invention of Formula I possess potent anti-tumour activity which it is beUeved is obtained by 
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way of inhibition of one or more of the MEK enzymes that are involved in the MAPK 
pathway. 

Accordingly, the quinoline derivatives of Formula I are of value as anti-proliferative 
agents in the containment and/or treatment of solid tumour disease. Particularly, the 

5 compoxmds of Formula I are expected to be useful in the prevention or treatment of those 
tumours which are sensitive to inhibition of one or more of the MEK en2ymes that are 
involved m the MAPK pathway. Further, the compoxmds of Formula I are expected to be 
useful in the prevention or treatment of those tumours which are mediated alone or in part by 
inhibition of the MEK enzymes Le. the compoxmds may be used to produce a MEK enzyme 

1 0 inhibitory effect in a warm-blooded animal in need of such treatment. Specifically, the 
compounds of Formula I are expected to be useful in the prevention or treatment of solid 
tumour disease. 

Thus, according to this aspect of tiie invention there is provided of a quinolhie 
derivative of the Fomiula I, or a pharmaceutically-acceptable salt thereof, as defined 
15 hereinbefore for use as an anti-proliferative agent in the containment and/or treatment of solid 
tumour disease. 

According to a further aspect of the invention there is provided the use of a quinoline 
derivative of the Fomiula I, or a pharmaceutically-acceptable salt thereof, as defined 
hereinbefore in the manufacture of a medicament for use as an anti-proliferative agent in the 

20 containment and/or treatment of solid tumour disease. 

According to a further feature of the invention there is provided a method for 
producing an anti-proliferative effect by the containment and/or treatment of solid tumour 
disease in a warm-blooded animal, such as man, in need of such treatment which comprises 
administering to said animal an effective amount of a quinoline derivative of the Formula I, or 

25 a pharmaceutically-acceptable salt thereoj^ as defined hereinbefore. 

According to a further aspect of the ravention there is provided the use of a quinoline 
derivative of the Formula I, or a pharmaceutically-acceptable salt thereof, as defined 
hereinbefore in the manufacture of a medicament for use in the prevention or treatment of 
solid tumour disease in a warm-blooded animals such as man. 

30 According to a further feature of this aspect of the invention there is provided a 

method for the prevention or treatment of solid tumour disease in a warm-blooded animal, 
such as Tpa^n, in need of such treatment which comprises administering to said animal an 
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effective amoiint of a quinoline derivative of the Fonnula 1 , or a phannaceutically-acceptable 
salt thereof, as defined hereinbefore. 

According to a further aspect of the invention there is provided the use of a quinoline 
derivative of the Formula I, or a pharmaceutically-acceptable salt thereof, as defined 
5 hereinbefore in the manufecture of a medicament for use in the prevention or treatment of 
those tumours which are sensitive to inhibition of MEK enzymes that are involved in the 
MAPK pathway. Particular enzymes that the tumours may be sensitive to are MEK 1, MEK 2 
and MEK 5. 

According to a fiarther feature of this aspect of the invention there is provided a 
10 method for the prevention or treatment of those tumours which are sensitive to inhibition of 
MEK enzymes that are involved in the MAPK pathway which comprises administering to said 
animal an effective amount of a quinoline derivative of the Formula I, or a pharaiaceutically- 
acceptable salt thereof^ as defined hereinbefore. 

According to a fiirther aspect of the invention there is provided the use of a quinoline 
15 derivative of the Formula I, or a phannaceutically-acceptable salt thereof, as defined 
hereinbefore in the manufacture of a medicament for use in providing a MEK enzyme 
inhibitory effect. 

According to a further feature of this aspect of the invention there is provided a 
method for providing a MEK enzyme inhibitory effect which comprises adininistering to said 

20 animal an effective amoimt of a quinoline derivative of the Formula I, or a 
pharmaceutically-acceptable salt thereof, as defined hereinbefore. 

We have also found that the quinoline derivatives of the present invention possess 
potent anti-tumour activity which it is believed is obtained by way of inhibition of one or 
more of the non-receptor tyrosrne-specific protein kinases such as c-Src kinase that are 

25 involved in the signal transduction steps which lead to the invasiveness and migratory ability 
of metastasising tumour cells. 

Partictilarly, the quinoline derivatives of the present mvention are of value as anti- 
invasive agents in the containment and^or treatment of soUd tumour disease. Particularly, the 
compounds of the present invention are expected to be useful in the prevention or treatment of 

30 those tumours which are sensitive to inhibition of one or more of the multiple non-receptor 
tyrosine kinases such as c-Src kinase that are involved in the signal transduction steps which 
lead to the invasiveness and migratory abiUty of metastasising tumour cells. Further, the 
compounds of the present invention are expected to be useful in the prevention or treatment of 
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those tumours which are mediated alone or in part by inhibition of the enzyme c-Src, i.e., the 
compounds may be used to produce a c-Src enzyme inhibitory effect in a warm-blooded 
animal in need of such treatment. Specifically, the compounds of the present invention are 
expected to bfe useful in the prevention or treatment of solid tumour disease. 
5 According to this aspect of the invention there is provided a quinoline derivative of the 

Formula I, or a pharmaceutically-acceptable salt thereof; as defined hereinbefore for use as an 
anti-invasive agent in the contarmnent and/or treatment of solid tumour disease. 

According to a further feature of this aspect of the invention there is provided the use 
of a quinoline derivative of the Formula I, or a pharmaceutically-acceptable salt thereof as 
1 0 defined hereinbefore in the manufacture of a medicament for use as an anti-invasive agent in 
the containment and/or treatment of solid tumour disease. 

According to a further feature of this aspect of the invention there is provided a 
method for producing an anti-invasive effect by the containment and/or treatment, of solid 
tumoxir disease in a warm-blooded animal, such as man, in need of such treatment which 
15 comprises administering to said animal an effective amount of a quinoline derivative of the 
Formula I, or a pharmaceutically-acceptable salt thereof, as defined hereinbefore. 

According to a further aspect of the invention there is provided the use of a quinoline 
derivative of the Formula I, or a pharmaceutically-acceptable salt thereof; as defined 
hereinbefore in the manufacture of a medicament for use in the prevention or treatment of 
. 20 those tumours which are sensitive to inhibition of non-receptor tyrosine kinases such as c-Src 
kinase lhat are involved in the signal transduction steps which lead to the invasiveness and 
migratory ability of metastasising tumour cells. 

According to a further feature of this aspect of the mvention there is provided a 
method for the prevention or treatment of those tumours which are sensitive to inhibition of 
25 non-receptor tyrosme kinases such as c-Src kinase that are involved in the signal transduction 
steps which lead to the in\^iveness and migratory ability of metastasising tumour cells which 
comprises administering to said animal an effective amount of a quinoline derivative of the 
Formula I, or a pharmaceutically-acceptable salt thereof, as defined hereinbefore. 

According to a further aspect of the invention there is provided the use of a qxiinoline 
30 derivative of the Formvda I, or a pharmaceutically-acceptable salt thereof, as defined 
hereinbefore in the manufecture of a medicament for use in providing a c-Src kinase 
inhibitory effect 
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According to a further feature of this aspect of the invention there is provided a 
method for providing a c-Src kinase inhibitory effect which comprises administering to said 
animal an effective amount of a quinoline derivative of the Formula I, or a 
pharmaceutically-acceptable salt thereof, as defined hereinbefore. 
5 The anti-proliferative and anti-invasive treatment defined hereinbefore may be applied 

as a sole therapy or may involve, in addition to the quinoline. derivative of the mvention, 
conventional surgery or radiotherapy or chemotherapy. Such chemotherapy may include one 
or more of the following categories of anti-tumour agents > 

(i) other anti-invasion agents (for example metalloproteinase inhibitors like marimastat 
10 and inhibitors of urokinase plasminogen activator receptor function); 

(ii) other anti-proliferative or antineoplastic dmgs and combinations thereof; as used in 
medical oncology, such as alkylating agents (for example cis-platin, carboplatin, 
cyclophosphamide, nitrogen mustard, melphalan, chlorambucil^ busulphan and nitrosoureas); 
antnnetabolites (for example antifolates such as fluoropyrimidines like 5-fluorouracil and 

15 tegafur, raltitrexed, mefliotrexate, cytosine arabinoside and hydroxyurea, or, for example, one 
of the preferred antimetabolites disclosed m European Patent Application No. 562734 such as 
(2S)-2- {o-fluoro-E-[N- {2,7-dimethyl-4-oxo-3,4-dihydroquinazolin-6-yhnethyl)- 
N-(prop-2-ynyl)amino]benzamido}-4-(tetrazol-5-yl)butyric acid); antitumour antibiotics (for 
example anthracyclines like adriamycin, bleomycin, doxorubicin, daunomycin, epirubicin, 

20 idambicin, mitomycin-C, dactinomycin and mithramycin); antimitotic agents (for example 
vinca alkaloids like vincristine, vinblastine, vindesine and vinorelbine and taxoids like taxol 
and taxotere); and topoisomerase inhibitors (for example epipodophyllotoxins like etoposide 
and teniposide, amsacrine, topotecah and camptothecin); 

(iii) cytostatic agents such as antioestrogens (for example tamoxifen, toremifene, 

25 raloxifene, droloxifene and iodoxyfene), antiandrogens (for example bicalutamide, flutamide, 
nilutamide and cyproterone acetate), LHRH antagonists or OIRH agonists (for example 
goserelin, leuprorelin and buserelin), progestogens (for example megestrol acetate), aromatase 
inhibitors (for example as anastrozole, letrazole, vorazole and exemestane) and inhibitors of 5 
a-reductase such as finasteride; 

30 (iv) inhibitors of growth fector function, for example such inhibitors include growth factor 
antibodies, growth factor receptor antibodies, famesyl transferase inhibitors, tyrosine kinase 
inhibitors and serine/threonine kinase inhibitors, for example inhibitors of the epidermal 
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growth factor family (for example the EGFR tyrosine kinase inhibitors N-(3-chloro-4- 
fluorophenyl)-7-methoxy- 

6-(3-morpholmopropoxy)qumazolin-4--amine (ZD 1839), N-(3-ethynylphenyl)- 
6 J-bis(2-methoxyethoxy)quinazolin-4-amine (CP 358774) and 6-acrylamido-N.(3-chloro-4- 
5 fluorophenyl)-7-(3-morpholinopropoxy)qiiinazolin-4-anune (CI 1033)), for example inhibitors 
of the platelet-derived growth factor family and for example inhibitors of the hepatocyte 
growth factor family; 

(v) antiangiogenic agents such as those which inhibit vascular endotheUal growth factor 
such as the compounds disclosed in International Patent Applications WO 97/22596, WO 

10 97/30035, WO 97/32856 and WO 98/13354 and those that work by other mechanisms (for 
example linomide, mhibitofs of integrin ocvp3 function and anjgiostatin); 

(vi) antisense Iherapies, for example those which are directed to the targets listed above, such 
as ISIS 2503, an anti-ras antisense; 

(vii) gene therapy approaches, including for example approaches to replace aberrant genes 
15 such as aberrant p53 or aberrant BRCAl , GDEPT (gene-directed enzyme pro-drag therapy) 

approaches such as those using cytosine deaminase, thymidine kinase or abacterial 
nitroreductase enzyme and approaches to increase patient tolerance to chemotherapy or 
radiotherapy such as multi-drag resistance gene therapy; and 

(viii) immunotherapy approaches, including for example ex-vivo and in-vivo approaches to 
20 increase the immunogenicity of patient tumour cells, such as transfection with cytokines such 

as interleukin 2, interleukin 4 or granulocyte-macrophage colony stimulating factor, 
approaches to decrease T-cell anergy, approaches using transfected immune ceUs such as 
cytokine-transfected dendritic cells, approaches using cytokine-transfected tumour cell lines 
and approaches using anti-idiotypic antibodies. 

25 Such conjoint treatment may be achieved by way of the simultaneous, sequential or 

separate dosing of the individual components of the treatment. Such combination products 
employ the compoxmds of this invention within the dosage range described hereinbefore and 
the other pharmaceutically-active agent within its approved dosage range. 

According to this aspect of the invention there is provided a pharmaceutical product 

30 comprising a quinoline derivative of the formula I as defined hereinbefore and an additional 
anti-tumour agent as defined hereinbefore for the conjoint treatment of cancer. 

Although the compounds of the Formula I are primarily of value as therapeutic agents 
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for use in wann-blooded animals (including man), they are also useful whenever it is required 
to inhibit the effects of the MEK enzymes that are involved in the MAPK kinase patliway or 
the effects of c Src. Thus, they are useful as pharmacological standards for use in the 
development of new biological tests and in the search for new pharmacological agents. 
5 The invention will now be illustrated in the following Examples in which, generally : 

(i) operations were carried out at ambient temperature, i.e. in the range 1 7 to 25°C 
and under an atmosphere of an inert gas such as argon unless otherwise stated; 

(ii) evaporations were carried out by rotary evaporation in vacuo and work-up 
procedures were carried out after removal of residual solids by filtration; 

10 (iii) colunm chromatography (by the flash procedure) and medium pressure liquid 

chromatography QAPLC) were performed on Merck Kieselgel silica (Art. 9385) or Merck 
Lichroprep RP-18 (Art. 9303) reversed-phase silica obtained from E. Merck, Darmstadt, 
Germany or high pressure liquid chromatography (HPLC) was performed on CI 8 reverse 
phase silica, for example on a Dynamax C-1 8 60A preparative reversed-phase column; 

15 (iv) yields, where present, are not necessarily the maximum attainable; 

(v) in general, the end-products of the Formula I have satisfactory microanalyses and 
their structures were confirmed by nuclear magnetic resonance (NMR) and/or mass spectral 
techniques; fast-atom bombardment (FAB) mass spectral data were obtained xising a Platform 
spectrometer and, where appropriate, either positive ion data or negative ion data were 

20 collected; NMR chemical shift values were measured on the delta scale [proton magnetic 
resonance spectra were determined \xsing a Jeol JNM EX 400 spectrometer operating at a field 
strength of 400MHz, Varian Gemini 2000 spectrometer operating at a field strength of 
300MHz or a Bruker AM300 spectrometer operating at a field strength of 300MHz]; the 
following abbreviations have been used: s, singlet; d, doublet; t, triplet; quartet; m, 

25 multiplet; br, broad; 

(vi) intermediates were not generally fiilly characterised and purity was assessed by 
thin layer chromatographic, HPLC, infra-red (IR) and/or NMR analysis; 

(vii) melting points are uncorrected and were determined using a Mettler SP62 
automatic melting point apparatus or an oil-bath apparatus; melting points for the 

30 end-products of the Formula I were determined after crystallisation from a conventional 
organic solvent such as ethanol, methanol, acetone, ether or hexane, alone or in admixture; 

(viii) the following abbreviations have been used:- 
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THF 



DMF 



DMSO 



NjN-dimethylformainide 

dimethylsulphoxide 

tetrahydrofuran 



Example 1 

5 3M!yano-6,7-^limethoxy-4-[4-<3-methoxyprop-l-ynyl)-2^- 
methylenedioxyaiiilino]quinoIme monohydrochloride salt 

A mixture of 3-cyanO"4-(4-iodo-2,3-methylenedioxyamlino)-6,7-dimethoxyqi^ 
(0.2 g), methyl 2-propynyl ether (0.071 ml), tetrakis(triphenylphosphine)palladium(0) 
(0.05 g), cuprous iodide (0.01 g) and N,N-diethylamine (4 ml) was stirred and heated to 60°C 
10 for 4 hours. The reaction mixture was evaporated and the residue was partitioned between 
methylene chloride and a 2N aqueous hydrochloric acid solution. The precipitate that was 
formed was isolated by filtration, washed in turn with methylene chloride, ethanol and diethyl 
ether and dried. There was thus obtained the title compound (0.085 g); NMR Spectrum : 



(DMSOdfi) 3.33 (s, 3H), 3.98 (s, 3H), 3.99 (s, 3H), 4.36 (s, 2H), 6.12 (s, 2H), 6.98 (d, IH), 
15 7.02 (d, IH), 7.47 (s, IH), 8.13 (s, IH), 8.98 (s, IH); Mass Spectrum : M+H^ 418. 



The 3-cyano-4-(44odo-2,3-methylenedioxyanilino)-6,7-dimethoxyquinoline used as a 
starting material was prepared as follows :- 

Sodium hexamethyldisilazane (IM solution in THF; 3.8 ml) was added to a solution of 
4-iodo-2,3-methylenedioxyaniline (0.5 g) in DMF (12 ml) that was cooled to 0°C and the 

20 mixture was stirred for 5 minutes. A solution of 4-chloro-3-cyano-6,7-dimethoxyquinoliae 
(International Patent Application WO 98/43960; 0.43 g) in DMF (3 ml) was added and the 
resultant mixture was stirred at ambient temperature for 2 hours. The reaction mixture was 
diluted with water and extracted with ethyl acetate. The organic phase was washed with water 
and with a saturated brine solution, dried over magnesium sulphate and evaporated. The 

25 residue was purified by coliman chromatography on silica increasingly polar mixtures of 



methylene chloride and ethyl acetate as eluent. There was thus obtained 3-cyano-4-(4-iodo- 
2,3-methylenedioxyaniiino)-6,7-dimethoxyquinoline as a solid (0.8 g); NMR Spectrum : 
(DMSOdfi) 3.77 (s, 3H), 3.81 (s, 3H), 5.88 (s, 2H), 6.3 (d, IH), 6.87 (d, IH), 6.93 (s, IH), 7.7 
(s, IH), 7.83 (s, IH); Mass Spectrum : M+H^ 476. 



30 



The 4-iodo-2,3-methylenedioxyaniline used as a starting material was prepared as 



foUows :- 
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A mixture of 2,3-dihydroxybenzoic acid (5 g), methanol (50 ml) and concentrated 
sulphuric acid (10 drops) was stirred and heated to 60°C for 24 hours. The mixture was 
evaporated and the residue was taken up in ethyl acetate. The organic solution was washed 



5 evaporated to give methyl 2,3-dihydroxybenzoate (2.19 g); NMR Spectrum : (CDCI3) 3.95 (s, 
3H), 5.7 (s, IH), 6.8 (t, IH), 7.15 (d, H), 7.35 (d, H). 

After repetition of the previous reaction, a mixture of rhethyl 2,3-dihydroxybenzoate 
(2.8 g), potassium fluoride (4.8 g) and DMF (45 ml) was stirred at ambient temperature for 
30 minutes. Dibromomethane (L28 ml) was added and the nnixture was heated to 120''C for 
10 3 hours. The mixture was cooled to ambient temperature, poured into water and extracted 
with diethyl ether. The organic phase was washed with water and with a saturated brine 
solution, dried over magnesium sulphate and evaporated. The residue was purified by column 
chromatography using a 9:1 mixture of petroleum ether (b.p. 40-60°C) and ethyl acetate as 
eluent. There was thus obtained methyl 2,3-methylenedioxybenzoate (2.3 g) as a solid; NMR 
15 Spectrum : (CDCI3) 3.95 (s, 3H), 6.1 (s, 2H), 6.85 (t, IH), 7.0 (d, IH), 7.45 (d, IH). 

A mixture of the material so obtained, a 2N aqueous potassium hydroxide solution 
(15.5 ml) and methanol (40 ml) was stirred at ambient temperature for 2 hours. The solution 
was concentrated to about one quarter of the original volimae and cooled in an ice bath. The 
mixture was acidified to pH3.5 by the addition of a 2N aqueous hydrochloric acid solution. 
20 The resultant precipitate was collected by filtration and washed in turn with water and diethyl 
ether. There was thus obtained 2,3-methylenedioxybenzoic acid (1 .87 g); MMR Spectrum: 
(DMSOde) 6.1 (s, IH), 6.9 (t, IH), 7.15 (d, IH), 7.3 (d, IH), 13.0 (br s, IH). 

The material so obtained was suspended in anhydrous dioxane (30 ml) and anhydrous 
diphenylphosphoryl azide (2.45 ml), triethylamine (1.6 ml) and t^t-butanol (9 ml) were 
25 added. The mixture was heated to reflux for 5 hours. The mixture was cooled to ambient 
temperature, concentrated by evaporation and diluted with ethyl acetate. The organic phase 
was washed in turn with a 5% aqueous citric acid solution, water, an aqueous sodium 
bicarbonate solution and a saturated brine solution and dried over magnesium sulphate. The 
solvent was evaporated and the residue was purified by column chromatography on silica 



30 using a 19: 1 mixture of petroleum ether (b.p. 40-60°C) and ethyl acetate as eluent. There was 
thus obtained tert-butyl N-(2,3-methylenedioxyphenyl)carbamate (1.98 g) as a soUd; NMR 
Spectrum: (CDCI3) 1.55 (s, 9H), 5.95 (s, 2H), 6.4 (br s, IH), 6.55 (d, IH), 6.8 (t, IH), 7.45 (d, 
IH). 



with a saturated solution of sodium bicarbonate, dried over magnesiimi sulphate and 
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A 5N aqueous hydrochloric acid solution (30 ml) was added to a solution of tert-butyl 
N-(2,3-methylenedioxyphenyl)carbamate (1.9 g) in ethanol (38 ml) and the reaction mixture 
was stirred at ambient temperature for 20 hours. The ethanol was evaporated and the residual 
aqueous phase was washed with diethyl ether and neutralised to pH7 by the addition of solid 
5 potassium hydroxide. The resultant mixture was filtered and the aqueous phase was extracted 
with diethyl ether. The organic phase was washed with a saturated brine solution, dried over 
magnesium sulphate and evaporated. There was thus obtained 2,3-methylenedioxyaniline 
(1.0 g) as an oU; NMR Spectrum: (CDCI3) 3.0 (br s, 2H), 5.9 (s, 2H), 6.3 (m, 2H), 7.25 (t, 
IH). 

10 Benzyltrimethylammonium dichloroiodate (2.8 g) was added portionwise during 

10 minutes to a stirred mixture of 2,3-methylenedioxyaniline (1 g), calcium carbonate 
(0.95 g), methanol (5 ml) and methylene chloride (10 ml). The reaction mixture was stirred at 
ambient temperature for 1 .5 hours. The resultant mixture was diluted with water and 
extracted with methylene chloride. The organic phase was washed with water and with a 

15 saturated brine solution, dried over magnesium sulphate and evaporated. The residue was 
purified by coluamn chromatography on siUca using increasingly polar mixtures of isohexane 
and metiiylene chloride as eluent. There was thus obtained 4-iodo-2,3-methylenedioxyaniline 
as a soUd (1.1 g); NMR Spectrum: (DMSOdfi) 5.04 (br s, 2H), 5,94 (s, 2H), 6.13 (d, IH), 6.8 
(d,lH). 

20 Example 2 

3-cyano-6,7-dimethoxy-4-[6-<:hloro-4-(3-methoxyprop-l-ynyl)-2^ 

dioxyanUinolquinoline 

A mixture of 4-(6-chloro-4-iodo-2,3-methylenedioxyanilino)-3-cyano- 
6,7-dimethoxyquinoline (0.25 g), methyl 2-propynyl ether (0.09 ml), l^N^sopropylamine 

25 (0.154 ml), bis(triphenylphosphine)palladium(ir) dichloride (0.069 g), cuprous iodide 

(0.028 g) and ethyl acetate (10 ml) was stirred and heated to reflux for 12 hours. The reaction 
mixture was cooled to ambient temperature and partitioned between ethyl acetate and water. 
The organic layer was dried over magnesium sulphate and evaporated and the residue was 
purified by column chromatography on silica using increasingly polar mixtures of hexane and 

30 ethyl acetate as eluent. There was thus obtained the title compoimd as an oil (0.138 g); NMR. 
Spectrum : (DMSOdfi) 3.42 (s, 3H), 3.97 (s, 3H), 3.99 (s, 3H), 4.38 (s, 2H), 6.17 (s, 2H), 7.13 
(s, IH), 7.36 (s, IH), 7.92 (s, IH), 8.39 (s, IH), 9.42 (br s, IH); Mass Spectrum: M+ff** 452. 
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The4-(6"CMoro-4-iodo-2,3-methylenedioxyaiiilino)-3-cyano-6,7-(^ 

used as a starting material was prepared as follows 

Using an analogous procedure to that described in the portion of Example 1 that is 

concemed with the preparation of starting materials, 4-chloro-3-cyano- 
5 6,7-dimethoxyquinoline (1 .74 g) was reacted with 6-chloro-4-iodo-2,3-methylenedioxyaniline 

(2.5 g) to give 4-(6-chloro-4-iodo-2,3-methylenedioxyanilino)-3-cyano- 

6,7-dimethoxyquinoline as a solid (2.59 g) which gave the following characterising data; 

NMR Spectrum : (DMSOdg) 4.0 (s, 6H), 6.18 (s, 2H), 7.38 (s, IH), 7.48 (s, IH), 7.88 (s, IH), 

8.44 (s, IH), 9.45 (s, IH); Mass Spectrum : M+H^ 510. 
10 The 6-chloro-4-iodo-2,3-methylenedioxyaniline used as a starting material was 

prepared as follows 

Sulphuryl chloride (72.5 ml) was added dropwise during 1.7 hours to a stirred mixture 
of benzodioxole (100 g), aluminium trichloride (0.43 g) and diphenyl sulphide (0.55 ml). 
Once the reaction started with the evolution of sulphxir dioxide, the reaction mixture was 

15 cooled in a water bath to a temperature of approximately 22**C. After completion of the 

addition, the reaction mixture was stirred at ambient temperature for 45 minutes. The reaction 
mixture was degassed xmder vacuum and filtered and the filtrate was distilled at atmospheric 
pressure using a Vigreux distillation column. There was thus obtained 5-chloro- 
1,3-benzodioxole; b.p. 185-187°C; NMR Spectrum : (CDCI3) 6.0 (s, 2H); 6.7 (d, IH); 6.75-6.9 

20 (m,2H). 

A mixture of diisopropylamine (4.92 ml) and THF (100 ml) was cooled to -78°C and 
n-butyllithium (2.5 M in hexane, 14 ml) was added dropwise. The mixture was stirred at 
-78°C for 15 minutes. 5-C3iloro-l,3-benzodioxole (3.73 ml) was added dropwise and the 
reaction mixture was stiired at -78^C for 30 minutes. Dry carbon dioxide gas was bubbled 

25 into the reaction rnixture for 30 minutes. The resultant reaction mixture was allowed to warm 
to ambient temperature and was stirred for a further hour. Water was added and the organic 
solvent was evaporated. The residue was acidified to pH2 by the addition of 2N aqueous 
hydrochloric acid solution. The resultant solid was isolated and washed in tum with water and 
diethyl ether. There was thus obtained 5-chloro-l,3-benzodioxole-4-carboxyUc acid (5.4 g); 

30 NMR Spectrum : (DMSOd^) 6.15 (s, 2H), 7.0 (m, 2H), 13.7 (br s, IH). 

A portion (1 g) of the material so obtained was dissolved in 1,4-dioxane (15 ml) and 
anhydrous tert-butanol (4 ml), diphenylphosphoryl azide (1.12 ml) and triethylamine (0.73 ml) 
were added in turn. The resultant mixture was stirred and heated to 100°C for 4 hours. The 
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mixture was evaporated and the residue was partitioned between ethyl acetate and a 
5% aqueous citric acid solution. The organic phase was washed in turn with water, a saturated 
aqueous sodium bicarbonate solution and a saturated brine solution, dried over magnesixma 
sulphate and evaporated. The residue was purified by coltunn chromatography on silica using 

5 a 9:1 mixture of petroleum ether (b.p. 40-60*^0) and ^thyl acetate as eluent There was thxis 
obtained t^-butylN-(5-chloro-l,3-benzodioxol-4-yl)carbamate (LI g); NMR Spectrum: 
(DMSOd6) 1.45 (s, 9H), 6.1 (s, 2H), 6.85 (d, IH), 6.95 (d, IH), 8.75 (s, IH). 

A mixture of the material so obtained (1.1 g), tiifluoroacetic acid (6 ml) and methylene 
chloride (20 ml) was stirred at ambient temperature for 3 hours. The solvent was evaporated 

10 and the residue was partitioned between ethyl acetate and a saturated aqueous sodium 
bicarbonate solution. The organic phase was washed with a saturated brine solution, dried 
over magnesium sulphate and evaporated. There was thus obtained 6-chloro- 
2,3-methylenedioxyaniline (0.642 g); NMR Spectrum : (DMSOd6) 5.15 (s, 2H), 6.0 (s, 2H), 
6.25 (d, IH), 6.75 (d, IH). 

15 6-Chloro-2,3-methylenedioxyaniline was reacted with benzyltrimethylammonium 

dichloroiodate in an analogous manner to that described in the last paragraph of the portion of 
Example 1 that is concemed with the preparation of startmg materials. There was thus 
obtained 4-(6-cWoro-4-iodo-2,3-methylenedioxyanilino)"3-cyano-6,7-dimethoxyquinolm^ 
which gave the following characterising data; NMR Spectrum : (DMSOda) 6.04 (s, 2H), 7.0 (s, 

20 IH). 

Example 3 

3-cyano-7-ethoxy-6-methoxy-4-[4-<3-methoxyprop-l-ynyl)- 
2^-methyleiiedioxyaiuliiio]qumoline monohydrochloride salt 

Sodium hexamethyldisilazane (IM solution in THF; 1.17 ml) was added to a stirred 

25 mfacture of 4-(3-methoxyprop-l-ynyl)-2,3-methylenedioxyaniline (0.12 g), 4-chloro-3-cyano- 
7-ethoxy-6-methoxyquinoline (0.146 g) and DMF (8 ml) that had been cooled to 0**C and the 
resultant mixture was allowed to warm to ambient temperature and was stirred for 2 hours. 
The reaction mixture was diluted with water and extracted with ethyl acetate. The organic 
phase was washed with water and with a saturated brine solution, dried over magnesimn 

30 sulphate and evaporated. The residue was purified by column chromatography on silica 
increasingly polar mixtures of methylene chloride and methanol as eluent The material so 
obtained was dissolved in the miriimuTTi quantity of methylene chloride. The solution was 
diluted with diethyl ether and a solution of hydrogen chloride in diethyl ether (IM) was added. 



wo 2004/005284 



PCT/GB2003/002882 



The resultant solid was isolated, washed with diethyl ether and dried. Thereby, the product 
was obtained the title compound (0,18 g); NMR Spectrum : (DMSOde) 1.44 (t, 3H), 3.33 (s, 
3H), 4.0 (s, 3H), 4.24 (q, 2H), 4.36 (s, 2H), 6.12 (s, 2H), 6.96 (d, IH), 7.03 (d, IH), 7.45 (s, 
IH), 8.1 1 (s, IH), 8.96 (s, IH); Mass Spectrum : M+H^ 432. 



prepared as follows :- 

Diethyl azodicarboxylate (2.6 g) was added drbpwise to a suspension of 4-chloro- 
3-cyano-7-hydroxy-6-methoxyquinoline (1.5 g; prepared as described in Intemational Patent 
Application WO 00/68201, disclosed as compound (7) within Preparation 1 therein), ethanol 

10 (0.441 g), triphenylphosphine (2.18 g) and methylene chloride (15 ml) and the mixture was 
stirred at ambient temperature for 1 6 hours. The resultant mixture was washed with water and 
with a saturated brine solution. The organic phase was dried over magnesium sulphate and 
evaporated- The residue was purified by column chromatography on silica using increasingly 
polar mixtures of methylene chloride and ethyl acetate. There was thus obtained 4-chloro- 

15 3-cyano-7-ethoxy-6-methoxyquinoline as a solid (0.225 g); NMR Spectrum : (DMSOdg at 
lOO^C) 1.39-1.48 (m, 3H), 4.0 (s, 3H), 4.25-4.35 (m, 2H), 7.46 (s, IH), 7.5 (s, IH), 8.89 (s, 
im: Mass Spectrum : M+H^ 263. 

The 4-(3-methoxyprop-l-ynyl)-2,3-methylenedioxyaniline used as a starting material 

was prepared as follows :- 
20 N,N-Diisopropylamine (0.23 1 g) was added to a stirred PMxture of 4-iodo- 

2,3-methylenedioxyaniline (0.3 g), methyl 2-propynyl ether (0.16 g), 

bis(triphenylphosphine)palladium(II) dichloride (0.16 g), cuprous iodide (0.065 g) and ethyl 
acetate (10 ml) that had been cooled to -20''C. The resultant mixture was allowed to warm to 
ambient temperature and was stirred for 16 hours. The reaction mixture was partitioned 
25 between ethyl acetate and a saturated aqueous sodium bicarbonate solution. The organic layer 
was washed with water and witii a saturated brine solution, dried over magnesium sulphate 
and evaporated. The residue was purified by colimm chromatography on silica using 
increasingly polar mixtures of isohexane and methylene chloride as eluent. There was thus 
obtained 4-(3-methoxyprop-l-ynyl)-2,3-methylenedioxyaniline as a gum (0.2 g); NMR. 



30 Spectrum : (DMSOdg) 3.28 (s, 3H), 4.25 (s, 2H), 5.29 (s, 2H), 5.94 (s, 2H), 6.2 (d, IH), 6.64 
(d,lH). 



5 



The 4-chloro-3-cyano-7-ethoxy-6-methoxyquinoline used as a starting material was 
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Example 4 

3-cyano-6,7-dimethoxy-4-{4-[3-(l,l-dioxotetrahydro-4H-tlu 
2,3-methylenedios:yanilmo}quinoIine 

N,N-Diisopropylamine (0.043 g) was added to a stirred mixture of 3-cyano-4-(4-iodo- 
5 2,3-methylenedioxyannino)-6,7-dimethoxyqtm (0.2 a), 4-(2-propynyl)- 

l,l-dioxotetrahydro-4H-thiazine (0.145 g), bis(triphenylphosphine)palladiiun(II) dicMoride 
(0.071 g), cuprous iodide (0.024 g) and ethyl acetate (10 ml) that had been cooled to -20'*C. 
The resultant mixture was allowed to warm to ambient temperature and was stirred for 
16 hoiirs. The reaction mixture was partitioned between ethyl acetate and a saturated aqueous 
10 sodium bicarbonate solution. The organic layer was washed with water and with a saturated 
brine solution, dried over magnesium sulphate and evaporated. The residue was triturated 
under a mixture ofacetonitrile and water. The resultant solid was isolated and dried. There 
was thus* obtained the title compoimd as a solid (0.05 g); NMR Spectrum : (DMSOds) 2.97- 
3.04 (m, 4H), 3.12-^3.18 (m, 4H), 3.72 (s, 2H), 3.83 (s, 3H), 3.85 (s, 3H), 6.04 (s, 2H), 6.82 (d, 
15 IH), 6.95 (d, IH), 7.31 (s, IH), 7.74 (s, IH), 8.48 (s, IH), 9.6 (s, IH); Mass Spectrum: 
M+H^521. 
Example 5 

3- cyano~6,7-dimethoxy-4-[2,3-methylenedioxy-4-(3-morpholinoprop- 
l-ynyl)aniliiio] quinoline dihydrochloride salt 

20 Using an analogous procedure to that described in Example 4, 3-cyano- 

4- (4-iodo-2,3-methylenedioxyanilino)-6,7-dimethoxyquinoline was reacted with 
4-(2-propynyl)morpholine. The reaction mixture was partitioned between ethyl acetate, and a 
saturated aqueous sodium bicarbonate solution. The organic layer was washed with water and 
with a saturated brine solution, dried over magnesium sulphate and evaporated. The residue . 

25 was purified by colunm chromatography on silica using increasingly polar mixtures of 
methylene chloride and methanol as eluent. The material so obtained was dissolved in the 
minunum quantity of methylene chloride. The solution was diluted with diethyl ether and a 
solution of hydrogen chloride in diethyl ether (IM) was added. The resultant solid was 
isolated, washed with diethyl ether and dried. There was thus obtained the title compound as 

30 a soUd (0.065 g); NMR Spectrum : (DMSOde and CD3CO2D) 3.24-3.29 (m, 4H), 3.9-^3.95 (m, 
4H), 4.0 (s, 3H), 4.01 (s, 3H), 4.28 (s, 2H), 6.1 (s, 2H), 6.95 (d, IH), 7.05 (d, IH), 7.49 (s, 
IH), 7.5-7.65 (m, IH), 8.06 (s, IH), 8.67 (s, IH); Mass Snectrum : M-H" 471. 
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Example 6 

3-cyano-6,7-dimethoxy'4-[2,3-methyIenedioxy-4-(3-pipera2in-l-^^ 
l-ynyl)anilino]quinoline dihydrochloride salt 

Using an analogous procedure to that described in Example 1, 3-cyano- 
5 4-(4-iodo-2,3-methylenedioxyaiiilino)-6,7-dimethoxyquinoline was reacted with 

l-(2-propynyl)pipera2ine f J. Med. Chem- 1993, 36, 610-616). The reaction mixture was 
partitioned between methylene chloride and a 2N aqueous hydrochloric acid solution. The 
organic layer was dried over magnesium sulphate and evaporated and the residue was purified 
by column chromatography on silica using increasingly polar mixtures of methylene chloride 
10 and a saturated methanoUc ammonia solution as eluent. The material so obtained was 
dissolved in the minimum quantity of methylene chloride. The solution was diluted with 
diethyl ether and a solution of hydrogen chloride in diethyl ether (IM) was added The 
resultant solid was isolated, washed with diethyl ether and dried. There was thus obtained the 
title compound: NMR Spectrum : (DMSOde and CD3CO2D) 3.28-3.44 (m, 8H), 3.99 (s, 3H), 
15 4.0 (s, 3H), 4.27 (br s, 2H), 6.15 (s, 2H), 7.04 (d, IH), 7.14 (d, IH), 7.5 (s, IH), 8,24 (s, IH), 
9.05 (s, IH); Mass Spectrum : M-H' 470. 
Example 7 

4.[4«(5-cMoropent-l-ynyI)-2,3-methylenedioxyaniIino]-3-cyano-6,7-dimethoxyqumo 
Using an analogous procedure to that described in Example 4, 3-cyano- 

20 4-(4-iodo-2,3-methylenedioxyanilino)-6,7~dimethoxyqiiinoline was reacted with 

5-chloropent-l-yne. The reaction mixture was partitioned between ethyl acetate and a 
saturated aqueous sodium bicarbonate solution. The organic layer was washed with water and 
with a saturated brine solution, dried over magnesium sulphate and evaporated. The residue 
was purified by colunm chromatography on silica using increasingly polar mixtures of 

25 methylene chloride and ethyl acetate as eluent. There was thus obtained the title compound as 
a gum in 69% yield; Mass Spectrum : M+H^ 450. 
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Example 8 

3- cyano-6J-dimethoxy-4-I2,3-methylenedioxy-4-(5-morpholinopent- 
l-ynyl)anilino]quinoline dihydrochloride salt 

Morpholine (5 ml) was added to a mixture of 4-[4-(5-chloropent-l-ynyl)- 
5 2,3-methylenedioxyaiiilino]-3-cyano-6,7-dimethoxyquin (0. 1 1 g) and sodium iodide 
(0.073 g) and the reaction naixture was stirred at ambient temperature for 16 hours. The 
resultant mixture was evaporated and the residue partitioned between methylene chloride and 
water. The organic phase was washed with water and with a saturated brine solution, dried 
over magnesium sulphate and evaporated. The residue was purified by column 
10 chromatography on silica using increasingly polar mixtures of methylene chloride and a 
saturated methanoUc ammonia solution as eluent. The material so obtained was dissolved in 
the minirmim quantity of methylene chloride. The solution was diluted with diethyl ether and 
a solution of hydrogen chloride in diethyl ether (IM) was added. The resiiltant solid was 
isolated, washed with diethyl ether and dried. There was thus obtained the titie compoimd as 
15 a solid (0.105 g); NMR Spectrum: (DMSOd6 and CD3CO2D) 1.98-2.04 (m, 2H), 2.56-2.65 
(m, 2H), 3.04-3.16 (m, 2H), 3.17-3.26 (m, 2H), 3.39-3.51 (m, 2H), 3.69-4.02 (m, lOH), 6,06 
(s, 2H), 6.9 (d, IH), 6.98 (d, IH), 7.37 (s, IH), 7.95 (s, IH), 8.75 (s, IH); Mass Spectrum: 
M+H^50L 
Example 9 

20 Using an analogous procedure to that described in Example 3, the appropriate 

4- chloro-3-cyanoquinoline was reacted with the appropriate 2,3-methylenedioxyaniline to give 
the compounds described in Table I. Unless otherwise stated, each compoimd described in 
Table I was obtained as a dihydrochloride salt. 

25 Table I 




9-^ 
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Compound 
No. & Note 






[1] 


3-(4-methylpiperaziii-l-yl)propoxy 


4-(3-methoxyprop- 1 -ynyl) 


[2] 


3-morpholmopropoxy 


4-(3 -methoxyprop- 1 -ynyl) 


[3] 


3-morpholinopropoxy 


6-chloro-4-(3-methoxyprop- 1 -ynyl) 


[4] 


3-.(l , 1 -dioxotetrahydro-4H-thiazin-4- 
yl)propoxy 


4-(3-methoxyprop-l -ynyl) 


[5] 


2-fliioroethoxy 


4-(3-methoxyprop- 1 -ynyl) 


[6] 


3 -(3 -oxopiperazin- 1 -yl)propoxy 


4-(3-methoxyprop- 1 -ynyl) 


[7] 


3-(3-oxopiperazin-l-yl)propoxy 


6-cliloro-4-(3-methoxyprop-l -ynyl) 


[8] 


2-(2-methoxyethoxy)ethoxy 


4-(3-methoxyprop-l -ynyl) 


. [9] 


3-chloropropoxy 


4-(3-methoxyprop-l-ynyl) 


[10] 


2-(2-chloroethoxy)ethoxy 


4-(3-methoxyprop- 1 -ynyl) 



Notes 

[1] The product was obtained as a trihydrochloride salt and gave the following 
characterising data; NMR Spectrum : (DMSOdg) 2.27-2.38 (m, 2H), 2.83 (s, 3H), 3.23-3.85 
(m, lOH), 3.34 (s, 3H). 4.01 (s, 3H), 4,3 (t, 2H), 4.35 (s, 2H), 6.11 (s, 2H), 6.97 (d, IH), 7.01 
(d, IH), 7.53 (s, IH), 8.21 (s, IH). 8.94 (s, IH); Mass Spectrum: M-K 542. 

The 4-chloro-3-cyano-6-methoxy-7-[3-(4-methylpiperazin-l -yl)propoxy]quinoline 

used as a starting material was prepared as follows :- 

A mixture of 3-bromopropanol (20 ml), N-methylpiperazine (29 ml), potassium 
carbonate (83 g) and ethanol (200 ml) was stirred and heated to reflux for 20 hours. The 
mixture was cooled to ambient temperature and filtered. The filtrate was ev8q>orated and the 
residue was triturated under diethyl ether. The resultant mixture was filtered and the filtrate 
was evaporated. The residue was purified by distillation at about 60-70°C under about 
0.2 mm Hg to give l-(3-hydroxypropyl)-4-mel3iylpiperazine (17 g); NMR Spectrum: (CDCI3) 
1.72 (m, 2H), 2.3 (s, 3H), 2.2-2.8 (m, 8H), 2.6 (t, 2H), 3.8 (t, 2H), 5.3 (br s, IH). 

A solution of diisopropyl azodicarboxylate (12.1 ml) in methylene chloride (50 ml) 
was added dropwise during 30 minutes to a stirred mixture of 4-chloro-3-cyano-7-hydroxy- 
6-methoxyquinoline (12 g), l-(3-hydroxypropyl)-4-methylpiperazine (9.7 g), 
triphenylphosphine (1 6. 1 g) and methylene chloride (200 ml) that had been cooled to 5*'C. 
The resultant mixture was allowed to warm to ambient temperature and was then stirred for 
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1 hour. Fiirther portions of diisopropyl azodicarboxylate (1.2 ml) and triphenylphosphine 
(L6 g) were added and the mixture was stirred at ambient temperature for a further 1 hour. 
The mdxture was poured into water and the organic layer was separated, washed with a 
saturated brine solution, dried over magnesium sulphate and evaporated. The material so 
5 obtained, was purified by column chromatography on silica using increasiagly polar mixtures 
of methylene chloride and methanol as eluent There was thus obtained the required starting 
material as a solid (14.5 g); NMR Spectrum : (DMSOde) 1.95.(m, 2H), 2.13 (s, 3H), 2.24-2,5 
(m, lOIT), 4.0 (s, 3H), 4.25 (t, 2H), 7.43 (s, IH), 7.51 (s, IH), 8.95 (s, IH); Mass Spectrum: 
M+H"" 375 and 377. 

10 [2] 4-Chloro-3-cyano-6-methoxy-7-(3-morpholinopropoxy)quinoline (International Patent 
Application WO 00/68201, page 52) was used as a starting material. The product gave the 
foUowing characterising data; NMR Snectrum : (DMSOd^) 2.3-2.38 (m, 2H), 3.04-3.14 (m, 
2H), 3.25-3.31 (m, 2H), 3.35 (s, 3H), 3.44-3.52 (m, 2H), 3.78-3.86 (m, 2H), 3.98 (d, 2H), 
4.01, (s, 3H),.4.3 (t, 2H), 4.36 (s, 2H), 6.14 (s, 2H), 7.0 (d, IH), 7.03 (d, IH), 7.55 (s, IH), 

15 8.21 (s, IH), 8.94 (s, IH); Mass Snectnmi : M+H^ 531. 

[3] The product gave the following characterising data; NMR Spectrum : (DMSOde) 
2.26-2.35 (m, 2H), 3.03-3.14 (m, 2H), 3.22-3.31 (m, 2H), 3.33 (s, 3H), 3.44-3.51 (m, 2H), 
3.81 (t, 2H), 3.91^.0 (m, 5H), 4.3 (t, 2H), 4.36 (s, 2H), 6.2 (d, 2H), 7.22 (s, IH), 7.51 (s, IH), 
8.15 (s, IH), 8.86 (s, IH); Mass Spectrum : M-H" 563 and 565. 

20 The 6-chloro-4-(3-methoxyprop-l-ynyl)-2,3-methylenedioxyaniline used as a starting • 

material was prepared as follows :- 

N,N-Diisopropylamine (0.68 g) was added to a stirred mixture of 6-chloro-4-iodo- 
2,3-methylenedioxyaniline (1 g), methyl 2-propynyl ether (0.471 g), 
bis(triphenylphosphine)palladium(II) dichloride (0.472 g), cuprous iodide (0.192 g) and 

25 ethyl acetate (20 ml) feat had been cooled to -20''C. The resultant mixture was allowed to . . 
warm to ambient temperature and was stirred for 1 6 hours. The reaction mixture was 
partitioned between ethyl acetate and a saturated aqueous sodium bicarbonate solution. The 
organic layer was washed with water and with a saturated brine solution, dried over 
magnesium sulphate and evaporated. The residue was purified by colunrn chromatography on 

30 silica using increasingly polar mixtures of isohexane and methylene chloride as eluent There 
was thus obtained 6-chloro-4-(3-methoxyprop-l-ynyl)-2,3-methylenedioxyaniline as a solid 
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(0.2 g); NMR Spectrum: (DMSOdg) 3.28 (s, 3H), 4.26 (s, 2H). 5.52 (s, 2H), 6.05 (s, 2H), 6.93 
(s. IH). 

[4] The product gave the following characterising data; m^PR. Spectrum: (DMSOde) 
2.2-2.27 (m, 2H), 3.16-3.2 (m, 2H). 3.36 (s. 3H), 3.37-3.54 (m, 8H), 4.0 (s, 3H), 4.3^.37 (m, 
5 4H), 6.19 (s, 2H). 6.8 (d. IH), 7.0. (d, IH), 7.46 (s, IH). 8.0 (s, IH), 8.74 (s, IH); Mass. 

Spectrum : M-H" 577. 

The 4-chloro-3-cyano-7-[3-(l ,1 -dioxotetrahydro-4H-thiazin-4-yr)propoxy]- 

6-methoxyquinoline used as a starting material was prepared as follows :- 

A mixture of 3-aminopropan-l-ol (0.65 ml) and divinyl sulphone (1 g) was heated to 

1 0 1 10°C for 45 minutes. The mixture was allowed to cool to ambient temperature and was 
purified by column chromatography on siUca using a 19:1 mixture of methylene chloride and 
methanol as eluent There was thus obtained 4-(3-hydroxypropyl)-l,l-dioxotetrahydro- 
4H-thiazine (0.8 g); NMR Spectrum : (CDCI3) 1.7-1.8 (n^ 2H), 2.73 (t, 2H), 3.06 (br s, 8H), 
3.25 (s, IH), 3.78 (t, IH); Mass Spectrum: M+H* 194. 

15 Diethyl azodicarboxylate (1 .72 g) was added dropwise to a suspension of 4-chloro- 

3- cyano-7-hydroxy-6-methoxyquinoline (1 g), 4-(3-hydroxypropyl>l,l-dioxotetrahydro- 
4H-thiazine (1.23 g), triphenylphosphine (1.45 g) and methylene chloride (10 ml) and the 
mixture was stirred at ambient temperature for 16 hours. The resultant mixture was washed 
with water and with a saturated brine solution. The organic phase was dried over magnesium 

20 sulphate and evaporated. The residue was purified by column chromatography on silica using 
increasingly polar mixtures of methylene chloride, ethyl acetate and a saturated methanolic 
ammonia solution as eluent The material so obtained was triturated under diethyl ether. 
There was thus obtained 4-chloro-3-cyano-7-[3-(l,l-dioxotetrahydn>4H-thiazin- 

4- yl)propoxy]-6-methoxyquinoline (0,15 g); mmt? Spf^tnim; (DMSOde) 1.96 (m, 2H), 2.64 
25 (t, 2H), 2.88-2.93 (m, 4H), 3.07-3.12 (m, 4H), 4.0 (s. 3H). 4.29 (t, 2H), 7.44 (s, IH), 7.55 (s, 

IH), 8.96 (s, IH); Mass Spectrum : M+H* 410. 

[5] The product was obtained as a monohydrochloride salt and gave the following 
characterising data; NMR Spectrum : (DMSOde) 3.33 (s, 3H), 4.0 (s, 3H), 4.35 (s, 2H), 4.39- 
4.43 (m, IH), 4.49-4.53 (m, IH), 4.75-4.8 (m, IH), 4.91-^.96 (m, IH), 6.12 (s, 2H), 6.96 (d, 
30 IH), 7.01 (d, IH), 7.48 (s, IH), 8.13 (s, IH), 8.94 (s, IH); Mass Spectrum: M+lt 450. 

The 4-chloro-3-cyano-7-(2-fluoroetiioxy)-6-methoxyquinoline used as a starting 
material was prepared by the reaction of 4-chloro-3-cyano-7-hydroxy-6-methoxyquinolme and 
2-fluoroethanol using an analogous procedure to that described in Note [4] immediately above 
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except that tiie residue was purified by column chromatography on silica tising mcreasingly 
polar mixtures of methylene chloride and ethyl acetate as eluent. The material so obtained 
gave the foUowing characterismg data; NMR Spectrum : (DMSOdfi) 4.01 (s, 3H), 4.43-4.48 
(m, IH), 4.53-4.58 (m, IH), 4.74-4.78 (m, IH), 4.9-4.94 (m. IH), 7.42 (s, IH), 7.56 (s, IH), 
8.96 (s, IH); Mass Spectrum: M+H* 281 . 

[6] The product was obtamed as a free base after chromatographic purification and was 
not converted into a hydrochloride salt. The product gave the following characterismg data; 
NMR Spectrum : (DMSOdg and CD3CO2D) 1.96-2.02 (m, 2H), 2.6-2.68 (m, 4H), 3.03 (s, 
2H), 3.21 (m, 2H), 3.34 (s. 3H), 3.94 (s, 3H), 4.21 (t, 2H), 4.3 (s, 2H), 6.01 (s, 2H), 6.76 (d, 
IH), 6.91 (d, IH), 7.34 (s, IH), 7.71 (s, IH), 8.41 (s, IH); Mass Spectrum: M-H" 542. 

The 4-chloro-3-cyano-6-mcthoxy-7-[3-(3-oxopiperazin-l -yl)propoxy]quuioUne used as 
a starting material was prepared by the reaction of 4-chloro-3-cyano-7-hydroxy- 
6-methoxyquinoline and 4-(3-hydroxypropyl)piperazin-2-one (Tet. Letters, 1994, 35, 9545) 
using an analogous procedure to that described in Note [4] munediately above. The material 
so obtained gave the following characterising data; NMR Spectrum: (DMSOde) 1.92-2.03 (m, 
2H), 2.49-2.59 (m. 4H), 2.94 (s, 2H), 3.1-3.17 (m, 2H), 4.0 (s, 3H), 4.27 (t, 2H), 7.42 (s. IH), 
7.51 (s, IH), 7.69 (s, IH), 8.95 (s, IH); Mass Spectrum: M+rf" 375. 
[7] The product gave the following characterising data; NMR Spectrum: (DMSOd^) 
2.29-2.36 (m, 2H), 3.21-3.41 (m, 5H), 3.55-3.9 (m, 4H), 3.99 (s, 3H), 4.28-4.32 (m, 2H), 
4.35 (s, 2H), 5.99 (s, IH), 6.01 (s, IH), 6.01 (s, 2H), 7.21 (s, IH), 7.48 (s. IH), 8.11 (s, IH), 
8.81 (s, IH); Mass Spectrum : M+H*^ 578 and 580. 

[8] The product was obtained as a monohydrochloride salt and gave the following 
characterising data; NMR Spectrum : (DMSOde and CD3CO2D) 3.26 (s, 3H), 3.36 (s, 3H), 
3.49 (t. 2H), 3.54 (t, 21^, 3.86 (t, 2H), 4.0 (s, 3H), 4.32-4.36 (m, 4H), 6.09 (s, 2H), 6.91 (d, 
IH), 7.0 (d, IH), 7.48 (s, IH), 8.01 (s, IH), 8.75 (s, IH); Mass gpectrum: M+H* 506. 

The 4-chloro-3-cyano-6-meflioxy-7-[2-(2-methoxyethoxy)ethoxy]quinoline used as a 
starting material was prepared by the reaction of 4-chloro-3-cyano-7-hydroxy- 
6-methoxyquinoline and 2-(2-methoxyethoxy)ethanol using an analogous procedure to that 
described in Note [4] unmediately above except that the residue was purified by column 
I chromatography on silica using mcreasingly polar mixtures of methylene chloride and ethyl 
acetate as eluent The material so obtained ^ve the following characterising data; NMR 
Spectrum: (DMSOd<s) 3.23 (s, 3H), 3.46 (m, 2H), 3.61 (m, 2H), 3.82 (m, 2H), 4.0 (s, 3H), 4.34 
(t, 2H), 7.42 (s, IH), 7.55 (s, IH), 8.95 (s, IH). 
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[9] The product was obtained as a free base after chromatographic purification and was 

not converted into a hydrochloride salt The product ^ve the following characterising data; 

NMR Spectrum: (JDMSOds) 2.25 (m, 2H). 3.32 (s, 3H), 3.8 (t, 2H), 3.92 (s, 3H), 4.27 (t, 2H), 

4.34 (s, 2H), 6.05 (s, 2H), 6,82 (d, IH), 6.96 (d, IH), 7.35 (s, IH), 7.74 (s, IH), 8.47 (s, IH), 

5 Q 60 (a. im: Mass Spectrum : M+H^ 480. 

The 4-chloro-7-(3-chloropropoxy)-3-cyano-6-methoxyquinoline used as a starting 

material was prepared as follows :- 

A mixture of 4-chloro-3-cyano-7-hydroxy-6-methoxyquinoline (0.2 g), potassium 
tert-butoxide (0.1 g) and DMF (8 ml) was stirred at ambient temperature for 15 minutes. 

10 1 -Bromo-3-choropropane (0. 1 34 g) was added and the reaction mixture was stirred at ambient 
temperature for 16 hours. The resultant mixture was evaporated and the residue was 
partitioned between methylene chloride and an aqueous sodium bicarbonate solution. The 
organic layer was dried using magnesium sulphate and evaporated. The residue was purified 
by column chromatography on silica using increasingly polar mixtures of ethyl acetate and 

15 hexane. There was thus obtained the required starting material (0.131 g); NMR Spectrum: 



(DMSOdfi) 2.3 (m, 2H), 3.8 (m, 2H), 4.0 (s, 3H), 4.35 (m, 2H), 7.42 (s, iH). 7.68 (s, IH), 8.95 



[10] The product was obtained as a free base after chromatographic purification and was 
not converted into a hydrochloride salt. The product gave the following characterising data; 
20 NMR Spectrum : (DMSOde) 3.32 (s, 3H), 3.72-3.78 (m, 4H), 3.85-3.89 (m, 2H), 3.91 (s, 3H), 
4.28 (t, 2H), 4.34 (s, 2H), 6.05 (s, 2H), 6.82 (d, IH), 6.95 (d, IH), 7.35 (s, 1H),.7.74 (s, IH), 
8.47 (s, IH), 9.60 (s, IH); Maiss Spectrum: M+H^ 510. 

The 4-chloro-7-[2-(2-chloroeflioxy)ethoxy]-3-cyano-6-methoxyquinoline used as a 

starting material was prepared by the reaction of 4-chloro-3-cyano-7-hydroxy- 
25 6-methoxyquinoline and 2-(2-chloroethoxy)ethanol using an analogous procedure to that 
described in Note [4] immediately above except that the residue was purified by column 
chromatography on silica using increasingly polar mixtures of methylene chloride and ethyl 
acetate as eluent. The material so obtained gave the following characterising data; NMR. 
Spectrum: (DMSOde) 3.72-3.8 (m, 4H), 3.88-3.93 (m, 2H), 4.0 (s, 3H), 4.33-4.39 (m, 2H), 
30 7.4 (s, IH), 7.55 (s, IH), 8.94 (s, IH); Mass Spectrum : M+H^ 341. 



(s, IH); Mass Spectrum : M+H^ 31 1. 
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Example 10 

3-cyano-7-{3-I4-(2-fluoroethyl)piperaziii-l-yllpropoxy}-6-methoxy-4-[4-(3-methoxyprop- 

l-ynyl)-2^-niethylenedioxyaniluio]quinoline dihydrochloride salt 

A mixture of 7-(3-chloropropoxy)-3-cyano-6-methoxy-4-[4-(3-methoxyprop-l-ynyl)- 
5 2,3-methylenedioxyaiiilino]qumolme (0.14 g), l-(2-fluoroeihyl)piperazme trifluoroacetic acid 
salt (0.158 g), dusopropylethylamine (0.189 g), sodium iodide (0.02 g) and 2-methoxyethaiiol 
(20 ml) was stirred and heated to lOO^C for 30 hours. The cooled mixture was evaporated and 
the resultant residue was partitioned between ethyl acetate and water. The organic layer was 
dried over magnesium sulphate and evaporated and the residue was purified by column 
10 chromatography on silica using increasingly polar mixtures of methylene chloride and 
methanol as eluent. The material so obtained was dissolved in the minimum quantity of 
methylene chloride. The solution was diluted with diethyl ether and a solution of hydrogen 
chloride in diethyl ether (IM) was added. The resultant soUd was isolated, washed with 
diethyl ether and dried. There was thus obtained the title conq)ound (0.045 g); NMR 
15 Spectrum : (DMSOdg and CF3CO2D at 100°Q 2.22-2.31 (m, 2H), 2.98-3.1 (m, 6H), 

3.16-3.21 (m, 2H), 3.25-3.31 (m. 4H), 3.36 (s, 3H), 3.99 (s, 3H), 4.3-4.34 (m. 4H), 4.6 (t, 
IH), 4.72 (t, IH), 6.08 (s, 2H), 6.9 (d, IH), 6.98 (d, IH), 7.49 (s, IH), 7.96 (s, IH), 8.69 (s, 
IH); Mass Spectrum : M+H* 576. 

The l-(2-fluoroethyl)pipera2ine trifluoroacetic acid used as a starting material was 

20 prepared as follows :- 

A mixture of l-(tert-butoxvcarbanyl)piperazine (5 g), l-bromo-2-fluoroethane 

(5.11 g), potassium carbonate (9.26 g) and acetonitrile (60 ml) was stirred and heated to 60°C 
for 4 hours. The reaction mixture was cooled to ambient tenq)erature and filtered and the 
filtrate was evaporated. The residue was purified by column chomatogr^hy on silica using 

25 increasingly polar mixtures ofisohexane and ethyl acetate as eluent There was thus obtained 
4-(t^-butoxycarbonyl)-l-(2-fluoroethyl)piperazine as a solid (3.7 g); NMR Spectrum: 
(DMSOd^andCDsCOaD) 1.37 (s, 9H), 2.34-2.4 (m. 4H), 2.56 (t, IH), 2.67 (t, IH), 3.25-3.34 
(m, 4H), 4.42 (t, IH), 4.58 (t, IH). 

Trifluoroacetic acid (20 ml) was added to a mixture of 4-(t©rt-butoxycarbonyl)- 

30 l-(2-fluoroethyl)piperazme (3.7 g), triethylsilane (8 ml) and methylene chloride (100 ml) and 
the resultant mixture was stirred at ambient temperature for 1 .5 hours. The mixture was 
evjq)orated and the residue was triturated under diethyl ether. The soUd so obtained was 
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isolated, washed with diethyl ether and dried. There was thus obtained 
l-(2-fluoroethyl)piperazine trifluoroacetic acid salt as a soUd (6.0 g); NMR Spectrum: 
(DMSOde and CD3CO2D) 3.0-3.31 (m, lOH), 4.59 (m, IH), 4.75 (m, IH). 
Example 11 

7.[3_(4-acetylpiperazin-l-yl)propoxyl-3-cyano-6-methoxy-4-[4-(3-methoxyprop-l-ynyI)- 
2^-methylenedioxyaniIinolquinoline dihydrochloride salt 

Using an analogous procedure to that described in Example 10, 7-(3-chloropropoxy)- 
3-cyano-6-methoxy-4-[4-(3-methoxyprop-l-ynyl)-2,3-methylenedioxyanilino]quinolinewas 

reacted with 1-acetylpiperazine to give the title compound in 58% yield; NMR Spectrum: 
(DMSOds and CF3CO2D at 100»C) 2.04 (s, 3H), 2.3-2.37 (m, 2H), 3.27-3.37 (m, 9H), 
3.74_3;84 (m, 4H), 3.96 (s, 3H), 4.3-4.36 (m, 4H), 6.04 (s, 2H). 6.89 (d, IH). 6.96 (d, IH), 
7.51 (s, IH), 7.96 (s, IH), 8.66 (s, IH); Mass Spectrum: M+H* 572. 
Example 12 

3-cyano-6-methoxy-4-[4-(3-methoxyprop-l-ynyl>-2^-methylenedioxyaiii!inol- 
7_[2-(2-pyrrolidin-l-ylethoxy)ethoxy]quiiiolme dihydrochloride salt 

Pyrrolidine (10 ml) was added to a mixture of 7-[2-(2-chloroethoxy)ethoxy]- 
3-cyano-6-me1hoxy-4-[4-(3-niethoxyprop-l-ynyl)-2,3-methylenedioxyanUino]quinoline 

(0.225 g) and sodium iodide (0.133 g) and the reaction mixture was stirred at ambient 
temperature for 24 hours. The reaction mixture was evaporated and the residue was triturated 

) under methylene chloride. The resultant soUd was washed with water and dried. The material 
so obtained was dissolved in the minimum quantity of ethyl acetate and a solution of hydrogen 
chloride m diethyl ether (IM) was added. The resultant solid was isolated, washed with 
diethyl e&er and dried. There was thus obtained the title compound as a solid (0.145 g); 
NMR Spectrum : (DMSOdfi and CD3CO2D at 100°C) 1.84-1.89 (m, 4H), 3.29-3.39 (m, 9H), 

5 3.88 (m, 2H), 3.94 (m, 2H), 3.96 (s, 3H), 4.3 (s, 2H), 4.36 (m, 2H), 6.04 (s. 2H). 6.84 (d, IH), 
6.94 (d, IH), 7.46 (s, IH), 7.87 (s, IH), 8.56 (s, IH); Mass Spectrum: M+H* 545. 
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Example 13 

3_[4-(3.cyano-6,7-dime<hoxyquinoUn-4-ylamiiio)-2,3-methylenedioxyphenyllac^^ 

A mixture of 3-cyano-4-(4-iodo-2,3-methylenedioxyanilino)-6 J-dimellioxyqumolm^ 
(0.2 g), aciylonitrile (0.2 ml), triethylamine (0.2 ml), palladium(II) acetate (0.01 g) and DMF 

5 (2 ml) was stirred and heated to 1 15«»C for 3 hours. The reaction mixture was evaporated and 
the residue was purified by colvunn chromatography on silica using increasingly polar 
mixtures of hexane and ethyl acetate as eluent. The.material so obtained was triturated under 
diethyl ether. There was thus obtained the titie compound, in the form of a 4:1 mixture of 
trans and cis isomers and as a yeUow solid (0.095 g); NMR Spectrum: (DMSOde, data relating 

10 to the major ^ isomer) 3.91 (s, 3H), 3.93 (s, 3H), 6.12 (s, 2H), 6.26 (d. IH), 6.88 (d, IH), 
7.14 (d, IH), 7.35 (s, IH), 7.56 (d, IH), 7.7 (s, IH), 8.51 (s, IH), 9.7 (s, IH); Mass Spectrum : 
M+H*401. 
Example 14 

Using an analogous procedure to that described m Bcample 13, the appropriate 
15 4.(4-iodo-2,3-methylenedioxyanilino)-3-cyano-6,7-dimethoxyquinoline was reacted with the 
appropriate olefin to give the compounds described in Table H. 



20 



Table H 

9-^ 




Compound 
No. & Note 






[1] 


metiioxy 


6-chloro-4-(2-cyanovmyl) 


[2] 


methoxy 


4-(2-methoxycarbonylvinyl) 


[3] 


methoxy 


6-chloro-4-(2-methoxycarbonylvinyl) 


[4] 


methoxy 


4-(2-propionylvinyl) 
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[1] The required olefin was acrylonitrile. The product was obtained as the trans isomer 
. and gave the following characterising data; NMR Spectrum : (DMSOde) 3.94 (s, 3H), 3.98 (s, 
3H), 6.17 (s, 2H), 6.32 (d, IH), 7.33 (s, IH), 7.36 (s, IH), 7.49 (d, IH), 7.84 (s. IH), 8.39 (s, 
IH), 9.6 (br s, IH); Mass Spectrum: M+H* 435 and 437. 

5 [2] The required olefin was methyl acrylate. The product was obtained as the taM isomer 
and gave the following characterising data; NMR Spectrum: (DMSOde) 3.72 (s, 3H), 3.91 (s, 
3H), 3.93 (s, 3H), 6.12 (s, 2H), 6.29 (d, IH), 6.88 (d, IH), 7.22 (d, IH), 7.35 (s, IH), 7.59 (d, 
IH), 7.74 (s, IH), 8.5 1 (s, IH), 9.68 (s, IH); Mass Spectrum: M+H"" 434. 
[3] The required olefin was methyl acrylate. The reaction solvent was a 6: 1 mixture of 

10 acetonitrUe and DMF and the reaction mixture was heated to 80°C for 5 hours. . The product 
was obtained as the trans isomer and gave the following characterising data; NMR Spectrum : 
(DMSOdfi) 3.74 (s, 3H). 3.95 (s, 6H), 6.22 (d, 2H), 6.7 (d, IH), 7.33 (s, IH), 7.53 (s, IH), 7.59 
(d, IH), 7.86 (s, IH), 8.44 (s, IH), 9.45 (s, IH); Mms Spectrum: M+H* 468 and 470. 
[4] The required olefin was etbyl vinyl ketone. The product was obtained as the 

15 isomer and gave the following characterising data; NMR Spectrum: (DMSOde) 1.03 (t, 3H), 
2.70 (q, 2H), 3.91 (s, 3H), 3.93 (s, 3H), 6.12 (s, 2H), 6.83-6.93 (m, 2H), 7.22 (d, IH). 7.35 (s, 
IH). 7.52 (d, IH), 7.74 (s, IH), 8.51 (s, IH), 9.65 (s, IH); Mass Spectrum: M+H^ 432. 
Example 15 

(2£)-3-[4-(3Hgrano-6,7-dimethoxyquinoUn-4-ylamino)-2,3-methylenedioxyphenyllacryUc 
20 add 

A mixture of methyl (2£)-3-[4-(3-cyano-6,7-dimethoxyquinolin-4-ylamino)- 
2,3-methylenedioxyphenyl]aciylate (0.75 g), a IN aqueous sodium hydroxide solution (12 ml) 
and methanol (45 ml) was stirred and warmed to 40°C for 12 hours. The reaction mixture was 
evaporated. Water was added and the mixture was acidified by the addition of 2N aqueous 
25 hydrochloric acid solution. The resultant precipitate was isolated and dried. There was thus 
obtained the title compound as a soUd (0.703 g); NMR Spectrum: (DMSOde) 3.98 (s, 6H), 
6.19 (s, 2H), 6.59 (d, IH), 7.02 (d, IH), 7.28 (d, IH), 7.48 (s, IH), 7.55 (d. IH), 8.09 (s, IH), 
8.95 (s, IH); Mass Spectrum : M+H* 420. 



30 
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Example 16 

N-{(2£)-3-[4-(3-cyano-6,7-dimethoxyquinolin-4-ylamino)-2^-methylene 

dioxyphenj^] acryIoyl}morpholine 

l-(3-Dimethylammopropyl)-3-ethylcarbodiiimde hydrochloride (0.196 g) was added 

5 to a mixture of (2iS:)-3-[4-(3-cyano-6 J-dimethoxyquinolia-4-ylamino)- 

2,3-methylenedioxyphenyl]acrylic acid (0.35 g), moipholine (0.36 ml), N-methyhnorpholine 
(0.112 ml), l-hydroxybenzotriazole (0.1 12 ml), DMF (2 ml) and melhylene chloride (10 ml) 
and the reaction mixture was stirred at ambient temperature for 12 hours. The resultant 
mixture was partitioned between methylene chloride and water. The organic layer was dried 

10 ova: magnesium sulphate and evaporated and the residue was purified by column 
chromatography on siUca using increasingly polar mixtures of methylene chloride and 
methanol as eluent The material so obtained was triturated under diethyl ether. There was 
thus obtained the title compound as a soUd (0.031 g); NMR Spectrum: (DMSOd6) 3.66 (s, 
8H), 3.96 (s, 6H), 6.09 (s. 2H), 6.87 (d, IH), 7.19 (d, IH), 7,28 (d, IH). 7.34 (s. IH), 7.49 (d, 

15 IH), 7.77 (s, IH), 8.48 (s, IH), 9.63 (s, IH); Mass Spectrum: M+H^ 489. 
Example 17 

(2E)-3-[4-(3-cyano-6,7-dimethoxyquinoliii-4-ylamino)-2^-methyIenedioxypheiiyl]- 

N-(2-niethoxyethyl)acrylamide 

Using an analogous procedure to that described in Example 16, (2£)-3-[4-(3-cyano- 
20 6,7-dimethoxyquinoUn-4-ylamino)-2,3-methylenedioxyphenyl]acrylic acid was reacted with 

2-methoxyeaiylainine to give the title compound in 64% yield; NMR Spectrum: (DMSOde) 

3.22-3.43 (m, 7H), 3.95 (s, 3H), 3.96 (s, 3H), 6.1 (s,: 2H), 6.74 (d, IH), 6.87 (d, IH), 7.07 (d. 

IH), 7:32 (s, 2H), 7.73 (s, IH), 8.22 (t, IH), 8.48 (s, IH), 9.62 (s, IH); Mass Spectrum: 

M+H*'477. 
25 Example 18 

(2£)-3-[4-(3-cyano-6,7-dimefhoxyquinoIin-4-ylamino)-2^-meth3lenedioxyphenyl]- 
N-(2-methoxyethyl)-N-methylacrylamide 

Using an analogous procedure to that described in Example 16, (2£)-3-[4-(3-cyano- 
6,7-dimethoxyquinolin-4-ylamino)-2,3-methylenedioxyphenyl]aCTylic acid was reacted with 
30 N-(2-methoxyethyl)-N-methylamine to give the title compound in 47% yield; NMR Spectrum: 
(DMSOde) 2.94 (s, 1.5H), 3.08 (s, 1.5H), 3.17 (s, 3H), 3.43-3.65 (m, 4H), 3.95 (s, 3H), 3.96 
(s, 3H), 6.1 (s, 2H), 6.84 (d, IH), 7.16 (d, IH). 7.25 (d, IH), 7.33 (s. IH), 7.43 (d, IH). 7.76 (s, 
IH), 8.48 (s. IH), 9.62 (s, IH); Mass Spectrum: M+H* 491. 
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Example 19 

3-cyano-6J-<limethoxy-4-I5-(3-methoxyprop-l-ynyl)- 
2,3-metfayienedioxyaiulmo] quinoline 

A mixture of 4-(5-bromo-23-methylenedioxyanilino)-3-cyano- 

5 6,7-dimetlioxyquinoline (0.15 g), methyl 2-propynyl ether (0.049 g), 

tetrakis(triphenylphosphiiie)palladium(0) (0.02 g) and pyrrolidine (2 ml) was stirred and 
heated to SO^^C for 8 hours. The resultant mixture was cooled to ambient temperature, poured 
into a dilute aqueous aromonium chloride solution and extracted with ethyl acetate. The 
organic phase was washed with water and with a saturated brine solution, dried over 

10 magnesium sulphate and evaporated. The residue was purified by colxunn chromatography on 
silica using increasingly polar mixtures of methylene chloride and methanol as eluent. There 
was thus obtained the title compound as a solid (0.032 g); NMR Spectrum : (CDCI3) 3.4 (s. 



a starting material was prepared as follows :- 

A mixture of 6-bromo-l,3-benzodioxole-4-carboxylic acid [ Khim. Geterotsikl. Soedin 
1979, 9, 1 183-8 (Chemical Abstracts 92, 94280); 0.92 g], diphenylphosphoryl azide (1.08 g), 
tert-butanol (3 ml), triethylamine (0.34 g) and toluene (15 ml) were stirred and heated at 

20 lOO^C for 4 hours. The resultant mixture was evaporated and the residue was partitioned 
between methyl tert-butvl ether and a 5% aqueous citric acid solution. The organic phase was 
washed with water and a saturated aqueous sodium bicarbonate solution, dried over 
naagnesium sulphate and evaporated. The residual oil was purified by column 
chromatography on silica using a 5: 1 mixture of isohexane and ethyl acetate as eluent There 

25 was thus obtained tot-butyl N-(6-bromo-l,3-benzodioxol-4-yl)carbamate (0.6 g); NMR 
Spectrum : (CDCI3) 1.52 (s, 9H), 5.95 (s, 2H), 6.39 (br s, IH), 6.7 (d, IH), 7.73 (br s, IH). 

A mixture of the material so obtained, trifluoroacetic acid (3 ml) and methylene 
chloride (8 ml) was stirred at ambient temperature for 1 hour. The solvent was evaporated 
and the residue was partitioned between methyl tert-butyl ether and a saturated aqueous 

30 sodium bicarbonate solution. The organic phase was washed with a saturated brine solution, 
dried over magnesium sidphate and evaporated. The residue was purified by colunon 
chromatography on silica using a 4: 1 mixture of isohexane and ethyl acetate as eluent. There 



15 



3H), 3.77 (s, 3H), 4.04 (s, 3H), 4,24 (s, 2H), 5.97 (s, 2H), 6.65 (br s, IH), 6.73 (d, IH), 6.78 
(d, IH), 6.99 (s, IH), 7.38 (s, IH), 8.63 (s, IH); Mass Spectrum : M+H^" 418. 

The 4-(5-bromo-2,3-methylenedioxyaiiilino)-3-K:yano-6,7-dimethoxyqu^^ used as 
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was thus obtained 5-bromo-2,3-methylenedioxyaniline (0.318 g) as a colourless solid; NMR 
Spectrum: (CDCI3) 3.6 (br s, 2H), 5.92 (s, 2H), 6.27 (m, 2H). 

Using an analogous procedure to that described in Example 3, 4-chloro- 

3- cyano-6,7-dimetiioxyquinoline (0.65 g) was reacted with 5-bromo- 

5 2,3-methylenedioxyaniline (0.587 g). The free base obtained after chromatographic 
purification was not converted into the dihydrochloride salt There was thus obtained 

4- (5-bromo-2,3-methylenedioxyanilino)-3-cyano-6,7-dimethoxyquinoline as a solid (1.16 g); 
NMR Spectrum : (CDCI3) 3.83 (s, 3H), 4.05 (s, 3H), 5.98 (s, 2H), 6.76 (d, IH), 6.84 (d, IH), 
6.9 (br s, IH), 7.06 (s, IH), 7.39 (s, IH), 8.64 (s, IH); Mass Spectrum: M+H* 428 and 430. 

10 Example 20 

3-cyano-7-methoxy-5-[(l-methylpiperidm-4-yl)oxyl-4-[4-(3-methoxyprop-l-ynyl)-2^- 
methylenedioxyanilinoiquinoline dihydrochloride salt 

A mixture of 4-chloro-3-cyano-7-methoxy-5-[(l-methylpiperidin-4-yl)oxy]quinoline 
(165mg) and4-(3-methoxyprop-l-ynyl)-2,3-methylendioxyaniline (123mg) in 1-propanol 

15 (10ml) was treated with a l.OM solution of hydrogen chloride in diethyl ether (0.5ml) then 
stirred and heated at reflux for 2 hours. On cooling a solid precipitated from the reaction 
mixture. The resulting suspension was basified with aqueous ammonia and evaporated to a 
gum. This residue was purified by multi-injection preparative RP HPLC [Kromasil CIS 5\aii 
sUica column, lOOnun x 10mm; eluted with a mixture of acetonitrile (55%) and 0.1%aqeous 

20 ammonia solution (45%)]. After isolation, the major product was converted to its 

dihydrochloride salt in acetonitrile using two equivalents of a l.OM solution of hydrogen 
chloride in diethyl ether. The title compound was thus obtained as a yellow solid (81mg); 
NMR Spectrum: (DMSOde & CD3COOD , 373K) 2.17 (m, 2H), 2.38 (m, 2H), 2.77 (s, 3H), 
3.30 (m, 4H), 3.37 (s, 3H), 3.96 (s, 3H), 4.33 (s, 2H), 5.04 (m. IH), 6.12 (s. 2H), 6.92 (d, IH), 

25 6.97 (m, 2H), 7.08 (s, IH), 8.63 (s, IH); Mass Spectrum: M+H*^ 501. 

The 4-(3-methoxyprop-l-ynyl)-2,3-methylendioxyahiline \ised as a startmg material 

was prepared as described in example 3. 

The 4-chloro-3-cyano-7-methoxy-5-[(l-methylpiperidin-4-yl)oxy]quinoline used as a 

starting material was prepared as follows:- 
30 i) Preparation of el3iyl(2-E/Z)-2-cyano-3-[(3,5-difluorophenyl)amino]acrylate 

A mixture of 3,5-difluoroaniline (32.25g) and ethyl 2-cyano-3-ethoxyacrylate (42.25g) 
dissolved in ethanol (200ml) was refluxed for 2 hours and then allowed to cool. The product 
was fQtered off and washed with a UttiLe ethanol to give the title compound as white needles 
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(58.0g; 92%); NMR spectrum: (DMSOde) E/Z or Z/E mixture 64/36, 1.28 (m, 3H), 4.23 (m, 
2H), 6.98 - 7.42 (m. 3H), 8.44 (m, IH), 10.80 (m, IH); Mass spectrum: M+H* 253. 

ii) Preparation of 3-cyano-5,7-difluoro-4-hydroxyquinoline 

Di(ethylene glycol) dibutyl ether (lOOml) was refluxed at 255°C under nitrogen in a 
5 250ml flask. To this was added ethyl (2-E/Z)-2-cyano-3-[(3,5-difluoroplienyl)amino]acrylate 
(12.5g) in portions over 10 minutes. The mixture was heated for a further 30 minutes and 
then allowed to cool. The precipitated solid was collected and washed with ethyl acetate. The 
title compound was thus obtained as a grey/brown soUd (4.24g, 41%); NMR spectrum: 
(DMSOde) 7.21 (m, IH), 7.30 (m, IH), 8.72 (s, IH). 12.86 (broad, IH); Mass spectrum: 
10 M+H^207. 

iii) Preparation of 3-cyano-7-fluoro-4-hydroxy-5-[(l-methylpiperidin-4-yl)oxy]quinoline 
A mixture of 3-cyano-5,7-difluoro-4-hydroxyquinoline (4.12g), l-methylpiperidin-4-ol 

(2.6g) and potassium tert-butoxide (6.72g) in anhydrous tetrahydrofuran (250ml) was stirred 
and heated at eO^C for 2 hours. Acetic acid was added until pH6 was reached and then the 

15 solution was evaporated to dryness. The residue was dissolved in a mixture of 

dichloromethane and methanol (2: 1) and the solution added to powdered silica gel (15g). The 
suspension was evaporated to dryness and powder was packed into a preload cartridge. This 
was then chromatographed with an Isco Combiflash system and a Biotage 40M silica cartridge 
using a gradient elution of 0.6% to 30% ammonia (7.0M in methanol) in dichloromethane. 

20 The fractions containing the product were combined and evaporated. This gave the title 
compound as a white foam (3.55g, 59%); NMR spectrum: pMSOdfi) 1.77 (m, 2H), 1.92 (m, 
2H), 2.30 (s. 3H), 2.43 (nji, 2H), 2,81 (m, 2H), 4.55 (m, IH), 6.81 (m, 2H), 8.40 (s, IH); Mm. 
spectrum: M+H'302. 

iv) Preparation of 3-cyano-4-hydroxy-7-methoxy-5-[(l-methylpiperidin-4- 
25 yl)oxy]quinoline 

A mixture of 3-cyano-7-fluoro-4-hydroxy-5-[(l-methylpiperidin-4-yl)oxy]quinoline" 
(600mg), methanol (0.40ml) and potassium tert-butoxide (1 .OM solution in tetrahydrofiiran; 
10.0ml) in anhydrous dimethyl sulphoxide (20ml) was heated at 70°C for 16 hours. The 
solution was cooled and then diluted with water (100ml). Dilute hydrochloric acid was added 
30 until pH6 was reached and the by-product precipitate (3-cyano-4-hydroxy-5,7- 

dimethoxyquinoline) was filtered off. The filtrate was pumped onto a cation exchange 
cartridge (Waters Oasis MCX 6.0g) and washed on with water. The column was flushed 
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successively with water (200ml), methanol / water (1:1; 200ml) and methanol (200ml). The 
product was eluted off the column with methanol containing triethylamine (1%). The fractions 
containing the product were combmed and evaporated. This gave the title compound as an 
white solid (460mg, 73%); NM R spectrum: (DMSOde) 1.67 (m, 2H), 1.83 (m, 2H), 2.12 (m, 
5 2H), 2.15 (s. 3H). 2.64 (m, 2H), 4.31 (m, IH), 6.31 (d, IH). 6.56 (d, IH). 8.16 (s, IH); Mass. 
spectrum: 14+1^314. 

v) Preparation of 4-chloro-3-cyano-7-methoxy-5-[(l-methylpiperidin-4-yl)oxy]quinoline 
A mixture of 3-cyano-4-hydroxy-7-methoxy-5-[(l-methylpiperidin-4-yl)oxy]quinoline 
(313mg) and phosphoryl chloride (1.8ml) in acetonitrile (10ml) was refluxed and stirred for 

10 20 hours. After cooling, the solution was ev^prated to dryness. The flask containing the 
residue was filled with ice chips and excess concentrated aqueous ammonia (25ml) was 
added. TWs mixture was allowed to warm up while stirring overnight The product was 
filtered off and dried under high vacuum ovemi^it. The title compound was obtained as a 
white solid (225mg, 68%); NMR spectrum: (DMSOde) 1.80 (m, 2H), 1.98 (m, 2H), 2.18 (s, 

15 3H), 2.27 (m, 2H), 2.58 (m, 2H), 3.94 (s, 3H), 4.72 (m, IH), 6.92 (d, IH), 7.09 (d, IH), 8.93 
(s, IH); Mass spectrum: M+H* 332. 
Example 21 

3- cyano-7-(3-morpholin-4-ylpropoxy)-5-(tetrahydro-2H-pyran-4-yloxy)-4-[4-(3- 
methoxyprop-l-ynyl)-2,3-methylenedioxyanilin61quinoline dihydrochloride salt 

20 A mixture of 4-chloro-3-cyano-7-(3-morpholin-4-ylpropoxy)-5-(tetrahydro-2H-pyran- 

4- yloxy)quinoline (125mg) and 4-(3-methoxyprop-l-ynyl)-2,3-methylendioxyaniline 
(179mg) in 1-propanol (8ml) was treated with a l.OM solution of hydrogen chloride in diethyl 
ether (0.30ml) then stirred and heated at reflux for 1 hour. The mixture was allowed to cool 
and neutralised by the addition of tetramethylguanidine (0.10ml). The resulting solution was 

25 evaporated to dryness and the residue was purified by chromatography on a Biotage silica 
cartridge (20g) eluting with a gradient of methanol in dichloromethane (1 - 10%)> The 
evictions containing the product were combined and evaporated. The residue was dissolved in 
ethanol (8ml) and treated with 2 equivalents of hydrogen chloride (l.OM in diethyl ether). 
The title compound was thus obtained as a white solid (130mg); NMR Spectrum: (DMSOd^, 

30 300K) 1.87 (m, 2H), 2.10 (m, 2H), 2.31 (m, 2H), 3.11 (m, 2H), 3.30 (m, 2H), 3.36 (s, 3H), 
3.50 (m, 4H), 3.87 (m, 4H), 3.97 (m, 2H), 4.32 (m. 2H), 4.37 (s, 2H), 5.10 (m, IH), 6.18 (s, 
2H), 7.05 (m. 3H), 7.13 (s, IH), 8.87 (s, IH), 10.43 (s, IH), 11.34 (s, IH); Mass Spectruin : 
M+H* 601. 
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The 4<3-methoxyprop-l-ynyl)-2,3-methylendioxyaniline used as a starting material 

was prepared as described in example 3. 

The4-cWc)ro-3-cyano-7<3-moipholin-4-ylpropoxy>5-(tetrahydro-2H-pyran-4- 

yloxy)qtiinoline used as a starting material was prepared as follows:- 

i) 3-cyano-5,7-difluoro-4-hydroxyquinoline was prepared as described in example 20. 

ii) Preparation of 3-cyano-7-fluoro-4-hydroxy-5-(tetraliydro-2H-pyran-4-yloxy)quinoline 
A mixture of 3-cyano-5,7-difluoro-4-liydroxyquinoline (2.06g), tetrahydro-2H-pyran- 

4-ol (1.02g) and potassium tert-butoxide (l.OM solution in tetrahydrofuran; 30.0ml) in 
anhydrous tetrahydrofuran (100ml) was stirred and heated under nitrogen at 60°C for 1 .5 
hoxirs. Acetic acid was added until pH6 was readied and then the solution was evaporated to 
dryness. The residue was dissolved in aqueous sodium hydroxide solution (2,0M) and the 
resulting solution was filtered through a GF/A glass fibre pad. The filtrate was acidified to 
pH5 with acetic acid and the resvdting oily precipitate allowed to stand 3 days when it had 
become solid. The solid was collected and washed with water then air-dried.(1.8g, 62%); 
NMR spectrum: (DMSOd^) 1.67 (m, 2H), 1.92 (m, 2H), 3.50 (m, 2H), 3.91 (m, 2H), 4.76 (m, 
IH), 6.81 (m, IH), 6.94 (m, IH), 8.52 (s, ITTt: Mass spectrum: M+lt 289. 

iii) Preparation of 3-cyano-4-hydroxy-7-(3-morpholin-4-ylpropoxy)-5-(tetrahydro-2H- 

pyran-4-yloxy)quinoline 

A mixture of 3-cyano-7-fluoro-4-hydroxy-5-(tetrahydro-2H-pyran-4-yloxy)quinoline 

(864mg), 3-morpholin-4-ylpropan-l-ol (876mg) and potassium tert-butoxide (LOM solution 

in tetrahydrofiiran; 9.0ml) in anhydrous dimethyl sulphoxide (30ml) was heated at 60°C for 8 

hours. The solution was cooled and th«a diluted with water (120ml). Acetic acid was added 

until pH5 was reached. The solution was pumped onto a cation exchange cartridge (Waters 

Oasis MCX 6.0g) and washed on with watar. The column was flushed successively with 

water (200ml), methanol / water (1:1; 200ml) and methanol (200ml). The product was eluted 

off the column with methanol containing triethylamine (1%). The firactions containing tiie 

product were combined and evaporated. The residue was further purified by chromatography 

on a Redisep silica cartridge (40g) eluting with a gradient of methanol in dichloromethane (5 

- 20%). This gave the title compound as an white solid (540mg, 44%); NMR spectrum: 

(DMSOdfi; 373°K) 1.73 (m, 2H). 1.91 (m, 4H), 2.39 (m, 4H). 2.45 (t, 2H), 3.49 (m, 2H), 3.58 

(m, 4H), 3.95 (m, 2H), 4.10 (t, 2H), 4.64 (m, IH), 6.46 (d, IH), 6.60 (d, IH), 8.24 (s, IH); 

Mass spectrum: M+H^414. 
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iv) Preparation of 4-chloro-3-cyano-7-(3-morpholin-4-ylpropoxy)-5-(te1xahydro-2 

pyian-4-yloxy)quinolme 

A mixture of 3-cyano-4-hydroxy-7-(3-morpholin-4-ylpropoxy)-5-(tetrahydro-2H- 

pyran-4-yloxy)qumoline (500mg) and phosphoryl chloride (2.5ml) in acetonitrile (15ml) was 
5 refluxed and stirred for 4 hours. After cooling, the solution was evaporated to dryness. The 

flask containing the residue was filled with ice chips and excess concentrated aqueous 

ammonia (25ml) was added This mixture was allowed to warm up while stirring overnight. 

The product was filtered off and air-dried. The title compound was obtained as a white solid 

(480mg, 92%); Mass spectrum: M+H^ 432. 
10 Example 22 

34::yano-7-methoxy-4-[4-(4-methoxybut-l-ynyl)-2,3-methyIenedioxyanmno]-5-[(l 
methylpiperidin-4-yl)oxy]quinoline dihydrochloride salt 

A mixture of 4-chloro-3-cyano-7-methoxy-5-[(l-methylpiperidin-4-yl)oxy]quinoline 
(165mg) and 4-(4-methoxybut-l-ynyl)-2,3-methylendioxyaniline (131mg) in 1-propanol 

15 (10ml) was treated with a 1 .OM solution of hydrogen chloride in diethyl ether (0.5ml) then 
stirred and heated at reflux for 2 hours. On cooling a solid precipitated firom the reaction 
mixture. This solid was collected and washed with 1-propanol. Analysis by LC/MS 
suggested the product was impure. The solid hydrochloride salt and the liquors were 
combined and basified with a solution of sodiimi bis(trimethylsilyl)amide (l.OM in THF; 

20 1.0ml) and the solution allowed to stand overnight. The mixture was evaporated and 

sq)arated by multi-injection preparative RP HPLC [Kromasil CI 8 5|im silica column, lOOnmi 
X 10mm; eluted with a mixture of acetonitrile (55%) and 0.1%aqeous ammonia solution 
(45%)]. After isolation, the component bases were converted to their dihydrochloride salts in 
acetonitrile using two equivalents of a l.OM solution of hydrogen chloride in diethyl ether. 

25 The main component, 3-cyano-7-methoxy-4-[4-(4-methoxybut-l-ynyl)-2,3- 

methylenedioxyanilino]-5-[(l-methylpiperidin-4-yl)oxy]quinoline dihydrochloride salt, was 
thus obtained as a yellow solid (51mg); TsJMR Spectrum: (DMSOde and CD3CO2D, 393K) 
2.19 (m, 2H), 2.37 (m, 2H), 2,72 (m, 5H), 3.00 (m, 3H), 3.26 (m, IH), 3.35 (s, 3H), 3.58 (t, 
2H), 3.96 (s, 3H), 5.00 (m, IH), 6.10 (s, 2H), 6.85 (m, 2H), 6.92 (s, IH), 7.05 (s, IH), 8.48 (s, 

30 IH), 9.51 (br, IH); Maiss Sp ef^tmnr M+H^ 515. 

The second component, 4-[(4-but-3-en-l-ynyl-2,3-methylendioxy)anilino]-3-cyano-7- 
metiioxy-5-[(l-methylpiperidin-4-yl)oxy]quinoline dihydrochloride salt, was thus obtained as 
a yellow soUd (18mg); >Jlvre Rppntnim! (DMSOd6, 393K) 2.18 (m, 2H), 2.35 (m, 2H), 2.70 
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(s, 3H), 3.09 (m, 4H), 3.95 (s, 3H), 5.00 (m, IH), 5.62 (d, IH), 5.73 (d, IH), 6.11 (m, 3H), 
6.90 (m, 3H), 7.07 (s, IH), 8.51 (s, IH), 9.55 (br, IH); Mass Spectrum: M+H"" 483. 

The third component, 4-[4-(l-chloro-4-methoxybut-l-enyl)-2,3- 
methylenedioxyqiiilino]-3-cyano-7-me&oxy-54(l-methylpiperi 
5 dihydrochloride salt, was thus obtained as a yellow solid (2.1mg); Mass Spectrum: M+H^ 551 . 
(The stereochemistry of the double bond was not established.) 

4-CWoro-3-cyano-7-methoxy-5-[(l-methylpiperidm-4-yl)oxy]quinoline used as a 

starting material was prepared as described in example 20. 

4-(4-methoxybut- 1 -yn- 1 -yl)-2,3-methylendioxyaniline used as a starting material was 

10 prepared as follows:- 

A solution of 4-iodo-2,3-methylenedioxyaniline (L32g, S.OOmmol) and 4- 
methoxybut"l-yne (0.84g, lO.OOmmol) in ethyl acetate (25ml) was cooled in ice-methanol, 
under an atmosphere of nitrogen, then treated with bis(triphenylphosphine) palladium(ll) 
dichloride (350mg, 10 mol%) followed by copperQ iodide (95mg, 10mol%) and 

15 diisopropylamine (1 .40ml, lO.Ommol). The reaction was stirred for 2 hours in the cooling 
bath and then allowed to warm to room temperature over 4hours. The mixture was filtered 
through Celite and the filtrate was then purified by column chromatography on silica using a 
gradient of methanol in dichloromethane (0 - 2%) as eluent to give 4-(4-methoxybut-l-yn-l- 
yl)-2,3-methylendioxyaniline (524mg, 82%) as a dark oil; LCMS : M+H^ 220 (82%). 

20 4-Methoxybut-l-yne is described inAust J. Chem. 1988, 41(2), 251 261. 

4-iodo-2,3-methylenedioxyaniline was prepared as described in example 1. 
Example 23 

3-cyano-4-[d-chloro4-(3-methoxyprop-l-ynyI)-2^-methylenedioxyai^ 
[(l^methylpiperidm-4-yl)oxylqumolme dihydrochloride salt 

25 A mixture of 4-cWoro-3-cyano-7-methoxy-5-[(l-mediylpiperidin-4-yl)oxy]qu^ 

(203mg) and 6-chloro-4"(3-methoxyprop-l-ynyl)-2,3-methylendioxyaniline (139mg) in dry 
dimethylformamide (6ml) was stirred at room temperature. Sodmm bis(trimethylsilyl)amide 
(LOM solution in tetrahydrofuran; 1.35ml) was added and then the mixture was allowed to 
warm to room temperature over one hour. The reaction mixture was acidified with acetic acid 

30 (2.0ml) and the solvent was evaporated under high vacuum. The residue was dissolved in a 
mixture of dichloromethane and methanol (9: 1) and the mixture preabsorbed onto silica gel 
(kieselgel 60; 2.5g). The solvent was evaporated and the soUd packed into a preload cartridge. 
This was then purified by chromatography on a 40g silica Redisep cartridge using gradient 
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elution [0.5% to 3% ammonia solution (7.0M in methanol) in dichloromethane]. Fractions 

containing the required product ware combined and evaporated to give the free base (240mg). 

This material was dissolved in ethanol (10ml) and treated with 2 equivalents of l.OM 

hydrogen chloride in diethyl ether. The solvents were evaporated and flie residue was 

5 dissolved in acetonitrile (10ml). The title compound crystallised on standing overnight as a 

pale yellow solid (158mg); NMR Spectrum: (DMSOde, 373K) 2.21 (m, 2H), 2.41 (m, 2H), 

2.76 (s, 3H), 3.15 (m, 2H), 3.47 (s, 3H), 3.49 (m, 2H), 3.97 (s, 3H), 4.36 (s, 2H), 5.04 (m, IH). 

6.16 (s, 2H), 6.97 (m, IH), 7.07 (s, IH), 7.13 (s, IH), 8.56 (s, IH), 9.73 (br, IH), 10.75 (br, 

• im: Mass Spectrum: M+H^ 535. 
10 4-Chloro-3-cyano-7-methoxy-5-[(l-methylpiperidin-4-yl)oxy]quinoline used as a 

starting material was prepared as described in example 20. 

6-Chloro-4-(3-methoxyprop-l-ynyl)-2,3-methylendioxyaniline used as a starting 

material was prepared as follows:- 

Sulphuiyl chloride (72.5 ml) was added dropwise during 1.7 hovirs to a stirred mixture 

15 of benzodioxole (100 g), aluminium trichloride (0.43 g) and diphenyl sulphide (0.55 ml). 
Once the reaction started with the evolution of sulphur dioxide, the reaction mixture was 
cooled in a water bath to a temperature of approximately 22''C. After completion of the 
addition, the reaction mixture was stirred at ambient temperature for 45 minutes. The reaction 
mixture was degassed under vacuum and filtered and the filtrate was distilled at atmospheric 

20 pressure using a Vigreux distillation colimm. There was thus, obtained 5-chloro- 

1,3-benzodioxole; b.p. 185-187°C; MMR Spectrum : (CDCI3) 6.0 (s, 2H); 6.7 (d, IH); 6.75-6.9 
(m, 2H). 

A mixture of diisopropylamine (4.92 ml) and THF (100 ml) was cooled to -78°C and 
n-butyllithium (2.5 M in hexane, 14 ml) was added dropwise. The mixture was stirred at 

25 -78''C for 15 minutes. 5-Chloro-l,3-ben2odioxole (3.73 ml) was added dropwise and the 
reaction mixture was stirred at -78°C for 30 minutes. Dry carbon dioxide ^ was bubbled 
into the reaction mixture for 30 minutes. The resultant reaction mixture was allowed to warm 
to ambient temperature and was stirred for a further hour. Water was added and the organic 
solvent was evaporated. The residue was acidified to pH2 by the addition of 2N aqueous 

30 hydrochloric acid solution. The resultant solid was isolated and washed in turn with water and 
diethyl ether. There was thus obtained 5-chloro-l,3-benzodioxole-4-carboxylic acid (5.4 g); 
NMR Spectrum : (DMSOde) 6.15 (s, 2H), 7.0 (m. 2H), 13.7 (br s, IH). 
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A portion (Ig) of the material so obtained was dissolved in 1,4-dioxane (15 ml) and 
anhydrous tert-butanol (4 ml), diphenylphosphoryl azide (1.12 ml) and triethylamine (0.73 ml) 
were added in turn. The resultant mixture was stirred and heated to 100°C for 4 hours. The 
mixture was evaporated and the residue was partitioned between ethyl acetate and a 
5 5% aqueous citric acid solution. The organic phase was washed in tum with water, a saturated 
aqueous sodium bicarbonate solution and brine, dried over magnesium sulphate and 
evaporated. The residue was purified by column chromatography on silica using a 9: 1 mixture 
of petroleum ether (b.p. 40-60°C) and ethyl acetate as eluent. There was thus obtained 
tert-butvl 5-chloro-l ,3>benzodioxol-4-ylcarbamate (1.1 g^: NMR Spectrum: (DMSOd^) 1.45 
10 (s, 9H), 6.1 (s, 2H), 6.85 (d, IH), 6.95 (d, IH), 8.75 (s, IH). 

A mixture of the material so obtained (1 . 1 g), trifluoroacetic acid (6 ml) and methylene 
chloride (20 ml) was stirred at ambient temperature for 3 hours. The solvent was ev^orated 
and the residue was partitioned between ethyl acetate and a saturated aqueous sodium 
bicarbonate solution. The organic phase was washed with brine, dried over magnesium 
15 sidphate and evaporated. There was thus obtained 6-chloro-2,3-methylenedioxyaniline 
(0.642 g); NMR Spectrum : (DMSOd6) 5.15 (s, 2H), 6.0 (s, 2H), 6.25 (d, IH), 6.75 (d, IH). 

Benzyltrimethylammonium dichloroiodate (6.7 g) was added portionwise over 10 
minutes to a stirred mixture of 6--chloro-2,3-methylenedioxyaniline (3 g), calcium carbonate 
(2.28 g) in methanol (15 ml) and dichloromethane (30 ml). The reaction mixture was stirred at 
20 ambient temperature for 1 .5 hours. The reaction mixture was diluted with water and extracted 
with dichloromethane. The organics were washed with water, saturated brine and dried over 
magnesium sulfate. . The residue was purified by column chromatography on silica using a 
gradient of an 8 :1 mixture of dichloromelhane/isohexane to dichloromethane as eluent There 
was thus obtained 6-chloro-4-iodo-2,3-methylendioxyaniline as a black crystalline solid (4.82 
25 g); NMR Spectrum : (DMSOdfi) 6.04 (s, 2H), 7.00 (s, IH). 

Bis(Triphenyl-phosphine)palladium(II) chloride (472 mg), copper iodide (192 mg) and 
diisopropylamine (680 mg) were added to a stirred solution of 6-chloro-4-iodo-2,3- 
. methylenedioxyaniline (1000 mg) and methyl propargyl ether (471 mg) in ethyl acetate 
(lOmls) at -20''C. The reaction was allowed to warm to ambient temperature over 16 hours. 
30 The reaction mixture was partitioned between ethyl acetate and saturated NaHC03. The 
organics were washed with water and saturated brine and dried over magnesiimi sulfate. The 
product was purified by colunm chromatography on silica using a gradient of 80 - 100% 
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Dichloromethane/isohexane as eluent. 6-chloro-4-(3-inethoxyprop-l-ytiyl)-2,3- 
methylendioxyaniline was thus obtained as a tan crystalline solid (200 mg); NMR Spectrum : 
(DMSOdfi) 3,28 (s, 3H), 4.26 (s, 2H), 5.52 (s, 2H), 6.05 (s, 2H), 6.93 (s, IH). 
Example 24 

5 3-cyano-6,7-dimethoxy-4-[2,3-methylenedioxy-4-(pyrid 
dihydrochloride salt 



4-(4-iodo-2,3-methylenedioxyanilino)"6,7-diniethoxyquinoline was reacted with 
2-ethynylpyriduie. The reaction mixture was partitioned between methylene chloride and a 
10 2N aqueous hydrochloric acid solution. This resulted in the precipitation of the product 
which was filtered, washed with dichloromethane, ethanol and diethyl ether and dried to give 
the title compound as as a yellow solid r53%^: NMR Spectrum : (DMSOd6) 4.00 (s, 3H), 4.02 
(s, 3H), 6.19 (s, 2H), 7.07 (d, IH), 7.19 (d, IH), 7.43 - 7.49 (m, IH), 7.50 (s, IH), 7.68 (d, 
IH), 7.88 (t, IH), 8.21 (s, IH), 8.63 (d, IH), 9.08 (s, IH); Mass Spectrum : M+H^ 451.05. 



Using an analogous procedure to that described in Example 1, 3-cyanO' 
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CLAIMS 



1. 



A qiiinoline derivative of the Fonnula I 




N 



H 



(R^)n 



Z2 



R14 



I 



5 



wherein Z* is an O, S, SO, SO2, N(R^) or C(R^)2 group, wherein each group, which maybe 
the same or different, is hydrogen or (l-6C)alkyl; 



each B} group, which may be the same or different, is selected from halogeno, 
trifluoromethyl, cyano, isocyano, nitro, hydroxy, mercapto, amino, formyi, carboxy, 
carbamoyl, (l-6C)alkyl, (2-8C)alkenyl, (2-8C)alkynyl, (l-6C)alkoxy, (2-6Qalkenyloxy, 
(2-6C)alkynyloxy, (l-6C)all!ylthio, (l-6C)alkyIsulphinyl, (l-6C)aJkylsulphonyl, 

15 (l-6C)alkylamino, di-[(l-6C)alkyl]amino, (l-6C)alkoxycarbonyl, N-(l-6C)alkylcarbamoyl, 
N,N-di-[(l-6C)alkyl]carbamoyl, (2-6C)alkanoyl, (2-6C)alkanoyloxy, (2-6C)alkanoylamino, 
N-(l-6C)alkyl-(2-6C)alkanoyIainino, (3-6C)alk«ioylamino, N-(l-6C)alkyl- 
(3-6C)alkenoylamino, (3-6C)alkynoylamino, N-(l-6C)alkyl-(3-6C)alkynoylammo, 
N-(l-6C)alkylsulphamoyl, N,N-di-[(l-6C)alkyl]sulphamoyl, (l-6C)alkanesulphonylamino, 

20 N-(l-6C)allqrl-(l-6C)alkanesulphonylaraino or from a group of the formula: 

Q'-X'- 

wherein is a direct bond or is selected from O, S, SO, SO2, NCR''), CO, CH(0R''), 
CONOR''), N(R^CO, SOzNCR'*), N(R'')S02. OC(^\ SCCR")! andN(R'')C(R'')2, wherein R'' is 
hydrogen or (l-6C)alkyl, and Q' is aryl, aryl-(l-6C)alkyl, (3-7C)cycloalkyl, (3-7C)cycloalkyl- 
25 (l-6C)alkyi, (3-7C)cycIoalkenyl, (3-7C)cycloalkenyl-(l-6C)a3kyl, heteroaryl, heteroaryl- 
(l-6C)alkyl, heterocyclyl or heterocyclyl-(l-6C)alkyl, or (R*)m is (l-3C)alkylenedioxy, 



10 



misO, 1,2, 3 or 4; 
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and wherein adjacent carbon atoms in any (2-6C)alkylene chain within a substituent 
are optionally separated by the insertion into the chain of a group selected from O, S, SO, SO2, 
N(R^), CO, CH(OR^), CON(R^), N(R^)CO, S02N(R^), N(R^)S02, CH=:CH and C=C wherein 
R^ is hydrogen or (l-6C)alkyl or, when the. inserted group is N(R^), R^ may also be 
5 (2-6C)alkanoyl, 

and wherein any CH2=CH- or HC=C- group wifliin a R* substituent optionally bears at 
the teraiinal CH2= or HC^ position a substituent selected from halogeno, carboxy, carbamoyl, 
(l-6C)alkoxycarbonyl, N-(l-6C)alkylcarbamoyl, N,N-di-[(l-6C)alkyl]carbamoyl, 
amino-(l-6C)alkyl, (l-6C)alkylamino-(l-6C)alkyl, di-[(l-6C)alkyl]amino-(l-6C)alkyl or from 
10 a group of the formula : 

wherein is a direct bond or is selected from CO and N(R^)CO, wherein R^ is hydrogen or 
(l-6C)aIkyl, and is aryl, aryl-(l-6C)alkyl, heteroaryl, heteroaryKl-6C)alkyl, heterocyclyl 
or heterocyclyl-(l -6C)alkyl, 

15 and wherein any CH, CH2 or CH3 group within a R^ substituent optionally bears on 

each said CH, CH2 or CH3 group one or more halogeno or (l-6C)alkyl substituents or a 
substituent selected from hydroxy, cyano, amino, carboxy, carbamoyl, (l-6C)aIkoxy, 
(l-6C)aIkylthio, (l-6C)alkylsulphinyl, (l-6C)alkylsulphonyl, (l-6C)alkylamino, 
di-[(l-6C)alkyl]amino, (l-6C)alkoxycarbonyl, N-(l-6C)alkylcarbamoyl, 

20 N,N-di-[(l-6C)alkyl]carbamoyl, (2-6C)alkanoyl, (2-6C)alkanoyloxy, (2-6C)alkanoylamino, 
N-(l-6C)alkyK2-6C)alkanoylamino, N<l-6C)a 
N,N-di-[(l-6C)allcyl]sidphamoyl, (l-6C)alkanesulphonylainino, 
N-(l-6C)alkyHl-6C)alkanesiilphonylamino or from a group of the formula : 

25 wherein X^ is a direct bond or is selected from O, S, SO, SO2, N(R^), CO, CH(OR^), 

CON(R^), N(R^)CO, S02N(R''), N(R^)S02, C(R^)20, C(R\S and N(R^)C(RV wherein R^ is 
hydrogen or (l-6C)alkyl, and is aryl, aryl-(l-6C)alkyl, (3-7C)cycloalkyl, (3-7C)cycloalkyl- 
(l-6C)alkyl, (3-7C)cycloalkenyl, (3-7C)cycloalkenyKl-6C)alkyl, heteroaryl, heteroaryl- 
(l-6C)alkyl, heterocyclyl or heterocyclyl-(l-6C)alkyl, 

30 and wherein any aryl, heteroaryl or heterocyclyl group within a substituent on R^ 

optionally bears 1, 2 or 3 substituents, which maybe the same or different, selected from 
halogeno, trifluoromethyl, cyano, nitro, hydroxy, amino, carboxy, carbamoyl, (l-6C)alkyl, 
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(2-8C)aIkenyl, (2-8C)alkynyl, (l-6C)alkoxy, (2-6C)alkenyloxy, (2-6C)aIkynyloxy, 
(l-6C)alkylthio, (l-6C)alkylsulphmyl, (l-6C)alkylsulphonyl, (l-6C)alkylainmo, 
di-[(l-6C)alkyl]amino, (l-6C)alkoxycarbonyl, N-(l-6C)alkylcarbamoyl, 
N,N-di-[(l-6C)alkyl]carbamoyl, (2-6C)aIkanoyl, (2-6Qalkanoyloxy,X2-6C)a]kanoylammo, 
N<l-6C)a]kyl-(2-6C)alkanoylammo,N-(l-6C)alkylsulphainoyl, 
liN-dir[(l-6C)alkyl]sulphamoyl, (l-6C)a]kanesulphonylaiiimo, H-(l-6C)al]qrl- 
(l-6C)alkanesulphonylainmo or from a group of the fonnula : 

-X*-R» 

wherein is a direct bond or is selected from O and N(R'), wherein is hydrogen or 
(l-6C)alkyl, and is halogeno-(l-6C)alkyl, hydroxy-(l-6C)alkyl, (l-6C)alkoxy-(l-6C)alkyl, 
cyano-(l-6C)all^l, amino-(l-6C)alkyl, (l-6C)alkylamino-(l-6C)alkyl, di-[(l-6C)alkyl]amino- 
(l-6C)alkyl, (2-6C)alkanoylainino-(l-6C)all<yl or (l-6C)alkoxycarbonylamino-(l-6C)alkyl 
or from a group of Hie formula : 

wherein is a direct bond or is selepted from O, NCR^") and CO, wherein R*" is hydrogen or 
(l-6C)alkyl, and is aiyl, aryl-(l-6C)alkyl, heteroaryl, heteroaryl-(l-6C)alkyl, heterocyclyl 
or heterocyclyl-(l-6C)aIkyl which optionally bears 1 or 2 substituents, which may be the same 
or different, selected from halogeno, (l-6C)alkyl, (2-8C)alkenyl, (2-8C)alkynyl and 
(l-6C)alkoxy, 

and wherein any heterocyclyl group within a substituent on R' optionally bears 1 or 2 
0X0 or thioxo substituents; 
n is 0, 1, 2 or 3; 

each R' group is halogeno, trifluoromettiyl, cyano, nitro, hydroxy, amino, carboxy, 
carbamoyl, (l-6C)alkyl, (2-8C)alkenyl, (2-8e)alkynyl, (l-6C)alkoxy, (2-6C)aIkenyloxy, 
(2-6C)alkynyloxy, (l-6C)alkylthio, (l-6C)alkylsulphinyl, (l-6C)alkylsulphonyl, 
(l-6C)alkylamino, di-[(l-6C)aUiyl]amino, (l-6C)alkoxycarbonyl,N-(l-6Qa%lcarbamoyl, 
N,N-di-[(l-6C)alkyl]carbamoyl, (2-6C)alkanoyl, (2-6C)alkanoyloxy, (2-6C)alkanoylamino, 
N-(l-6C)alkyl-(2-6C)alkanoylamino, (3-6C)alkenoylainino, N-(l-6C)alkyl- 
(3-6C)alkenoylaniino, (3-6C)aIkynoylaniino, N-(l-6C)alkyl-(3-6C)alkynoylaniino, 
N-(l-6C)alkylsulphamoyl, N,N-di-[(l-6C)alkyl]sulphamoyl, (l-6C)alkanesulphonylamino, N- 
(l-6C)alkyl-(l-6C)alkanesulphonylamino or from a group of the formula : 

-X*-R» 
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wherein is a direct bond or is selected firom O and N(R'\ wherein R'^ is hydrogen or 
(l-6C)alkyl, and R" is halogeno-(l-6C)alkyl, hydroxy-(l-6C)alkyl, (l-6C)alkoxy-(l-6C)alkyl, 
cyano-(l-6C)alkyl, aniino-(l-6C)alkyl, (l-6C)alfcylamino-(l-6C)aIkyl or 
di-[(l-6C)aU£yl]amino-(l-6C)alkyl; 

5 is a or C(R")=C^'^) group, wherein each R*^ group, which may be the same 

or different, is hydrogen or (l-6C)alkyl; and 

R^* is selected from halogeno, cyano, isocyano, formyl, carboxy, carbamoyl, 
(2-8C)alkenyl, (2-8C)alkynyl, (l-6C)alkoxycarbonyl,N-(l-6C)alkylcarbamoyl, 
N,N-di-[(l-6C)alkyl]carbamoyl, (2-6C)alkanoyl, N-(l-6C)alkylsulphamoyl, 

10 N,N-di-[(l-6C)alkyl]sulphamoyl, haIogeno-(l-6C)alkyl, hydroxy-(l-6C)alkyl, 

(l-6C)alkoxy-(l-6C)alkyl, cyano-(l-6C)alkyl, amino-(l-6C)alkyl, (l-6C)alkylaniino- 
(l-6C)alkyl, di-[(l-6C)alkyl]amino-(l-6C)alkyl, (2-6C)al]£anoylamino-(l-6C)alkyl, 
(l-6C)alkoxycarbonylamino-(l-6C)alkyl or from a group of the formula : 

15 wherein X^ is a direct bond or is selected from CO, CH(OR*^, C0N(R'^ or S02N(R'^), 
wherein R^^ is hydrogen or (l-6C)alkyl, and is aryl, aiyl-(l-6C)alkyl, (3-7C)<yycloall!yl, 
(3-7C)cycloalkyl-(l-6C)alkyl, heteroaryl, heteroaryl-(l-6C)alkyl, heterocyclyl or 
heterocyclyl-(l -6C)allcyl, 

and wherein any CH, CH2 or CH3 group within a R*"* substituent optionally bears on 

20 . each said CH, CH2 or CH3 group one or more halogeno or (l-6C)alkyl substituents or a 
substituent selected from hydroxy, cyano,. amino, carboxy, carbamoyl, (l-6C)alkoxy, 
(l-6C)alkylthio, (l-6C)alkylsulphinyl, (l-6C)alkyIsulphonyl, (l-6C)alkylamino, 
di-[(l-6C)aU^l]amino, (l-6C)alkoxycaibonyl, N-(l-6C)aJkylcarbamoyl, 
N,H-di-[(l-6C)a]I:yl]carbamoyl, (2-6C)alkanoyl, (2-6C)a]kanoyloxy, (2-6C)alkanoylamino, 

25 N-(l-6C)aIkyl-(2-6C)alkanoylamino, N-(l-6C)alkylsulphamoyl, N,N-di-[(l-6Qalkyl]- 
sulphamoyl, (l-6C)a]kanesulphonylamino, N-(l-6C)a]l!yl-(l-6C)alkanesulphonylamino or 
from a group of the formula : 

-X^-Q* 

wherein X^ is a direct bond or is selected from O, S, SO, SO2, N(R'^), CO, CH(OR^^), 
30 C0N(R'^), N(R^^)C0, S02N(R'^, N(R'^)S02, C(R^%0, C(R^%S and N(R'^)C(R'^)2, 
wherein R^*^ is hydrogen or (l-6C)a]lcyl, and is aryl, aryl-(l-6C)alkyl, (3-7C)cycloalkyl, 
(3-7C)cycloa]kyl-(l-6C)alkyl, (3-7C)cycloalkenyl, (3-7C)cycloalkenyi-(l-6C)aJkyl, 
heteroaryl, heteroaiyl-(l-6C)alkyl, heterocyclyl or heterocyclyl-(l-6C)alkyl, 
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and wherein any aryl, heteroaryl or heterocyclyl group within a substituent on R 
optionally bears 1, 2 or 3 substituents, which may be the same or different, selected from 
halogeno, trifluoromethyl, cyano, nitro, hydroxy, amino, carboxy, carbamoyl, (l-6C)alkyl, 
(2-8C)alkenyl, (2-8C)alkynyl, (l-6C)alkoxy, (2-6C)alkenyloxy, (2-6C)alkynyloxy, 
(l-6C)alkylthio, (l-6C)alkylsulphinyl, (l-6C)alkylsulphonyl, (l-6C)alkylamino, 
di-[(l-6C)alkyl]amino, (l-6C)alkoxycarbonyl, N-(l-6C)alkylcarbamoyl, 
N,N-di-[(l-6C)alkyl]carbamoyl, (2-6C)alkanoyl, (2-6C)alkanoyloxy, (2-6C)alkanoylammo, 
N-(l-6C)alkyl-(2-6C)alkanoylainino, N-(l-6C)alkylsulphamoyl, N,N"di-[(l-6C)alkyl]- 
sulphamoyl, (l-6C)alkanesulphonylamino, N-(l-6C)alkyl- 
(l-6C)alkanesulphonylamino or from a group of the formula : 



wherein is a direct bond or is selected from O and N(R^^), wherein R^^ is hydrogen or 
(l-6C)alkyl, and R^^ is halogeno-(l-6C)alkyl, hydroxy-(l-6C)alkyl, (l-6C)alkoxy-(l-6C)alkyl, 
cyano-(l-6C)alkyl, amino-(l-6C)alkyl, (l-6C)alkylamino-(l-6C)alkyl, di-[(l-6C)alkyl]ainino- 
(l-6C)alkyI, (2-6C)alkanoylamino-(l-6C)alkyl, (l-6C)alkoxycarbonylamino-(l-6C)alkyl, 
or from a group of the formula : 



wherein X^*^ is a direct bond or is selected from O, N(R^^) and CO, wherein R^^ is hydrogen or 
(l-.6C)alkyl, and Q'^ is aryl, aryl-(l-6C)alkyl, heteroaryl, heteroaryl-(l-6C)alkyl, heterocyclyl 
or heterocyclyl-(l-6C)alkyl which optionally bears 1 or 2 substituents, which may be the same 
or different, selected from halogeno, (l-6C)alkyl, (2-8C)alkenyl, (2-8C)alkynyl and 
(l-6C)alkoxy, 

and whereiQ any heterocyclyl group within a substituent on R^"^ optionally bears 1 or 2 
oxo or thioxo substituents; 
or a pharmaceutically-acceptable salt fliereof 

2. A quinoline derivative of the Formula I, or a pharmaceutically acceptable salt thereoJ^ 
according to claim 1 wherein R^ R^, Z^, m and n have any of the meanings defined in 
claim 1 and 

R^"^ is selected from cyano, formyl, carboxy, carbamoyl, methoxycarbonyl, vinyl, 
ethoxycarbonyl, N-methylcarbamoyl, N-ethylcarbamoyl, H,N-dimethylcarbamoyl, 
N-ethyl-N-methylcarbamoyl, N,N-dietiiylcarbamoyl, acetyl, propionyl, chloromethyl. 



-X^-R' 
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-X^^-Q^ 
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2-chloroethyl, 3-chloropropyl, hydroxymethyl, 2-hydroxyethyl, 3-hydroxypropyl, 
methoxymethyl, 2-methoxyethyl, 3-inethoxypropyl or from a group of the formula : 

wherein is a direct bond or CO and is pyridin-2-yl, l-pyrroUdinyl, morpholino, 1,1- . 
5 dioxoteti:ahydro-4H-l,4-thiazin-4-yl, piperidino, 1-homopiperidinyl, piperazin-l-yl, 

homopiperazm-l-yl,l-pyrrolidinylmethyl, moipholinomethyl, piperidinomethyl, 1- 

homopiperidinyhnethyl, 14-dioxotetrahydro-4H-l,4-thiazin-4-ylmethyl, piperazin-l-ylmethyl, 

homopiperazin-l-ylmethyl or S-morpholinopropyl, 

and wherein any CH^ or CH3 group within a R^"* substituent optionally bears on each 
10 said CH2 or CH3 group one or more fluoro, chloro or methyl groups or a substituent selected 

from hydroxy, amino, methoxy, methylamino, dimethylamino, acetoxy, acetamido and 

N-methylacetanoido, 

and wherein any heteroaryl or heterocyclyl group within a substituent on R^^ optionally 
bears 1 , 2 or 3 substituents, which may be the same or different, selected from hydroxy, 
15 amino, carbamoyl, methyl, ethyl, allyU 2-propynyl, methoxy, methylsulphonyl, N- 
methylcarbamoyl, 

N,N-dimethylcarbamoyl and acetyl, or optionally bears 1 substituent selected from a group of 
the formula : 

-X^-R^^ 

20 wherein X^ is a direct bond and R^^ is 2-fluoroethyl, 2-hydroxyethyl, 3-hydroxypropyl, 
2-methoxyethyl, 3-meth6xypropyl, cyanomethyl, aminomethyl, methylaminomethyl, 
dimethylanMnomethyU acetamidomethyl, methoxyqarbonylaminomethyl, 
ethoxycaibonylamdnomethyl or tert-butoxvcaibonvlaminomethvL 

and wherein any heterocyclyl group within a substituent on R^"* optionally bears 1 or 2 

25 0x0 substituents. 

3, A quinoline dOTvative of the Formula I according to claim 1 wherein : 
z4sOorNH; 

m is 1 and the R^ group is located at the 5-, 6- or 7-position or m is 2 and each R^ 
30 group, which may be the same or different, is located at the 5- and 7-positions or at the 6- and 
7-positions and R^ is selected from hydroxy, amino, methyl, ethyl, propyl, butyl, methoxy, 
ethoxy, propoxy, isopropoxy, butoxy, pent-4-ynyloxy, hex-5-ynyloxy, methylamino, 
ethylamino, dimethylamino, diethylanadno, acetamido, propionamido, 2-imidazol-l-ylethoxy, 
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2-(l,2,4-triazoH-yl)e1iioxy, tetraliydrofuran-3-yloxy, tetrahydropyran-4-yloxy, 

2- pyrrolidin-l-ylethoxy, 3-pyrrolidin-l-ylpropoxy, 4-pyrrolidm-l-ylbutoxy, 
pyrrolidin-3-yloxy, pyrrolidin-2-ylmethoxy, 2-pyrrolidm-2-yleti[ioxy, 

3- pyrrolidm-2-ylpropoxy, 2-morpholinoetiioxy, 3-moipholinopropoxy, 4-morpholiiiobutoxy, 
2<1 ,l-dioxote1rahydro-4H-l,4-thiazin-4-yl)ethoxy, 3-(l,l-dioxotetrahydro- 
4H-l,4-thiazin-4-yl)propoxy, 2-piperidinoethoxy, 3-piperidinopropoxy, 4-piperidinobutoxy, 
piperidin-3-yloxy, piperidm-4-yloxy, piperidin-3-ylmefhoxy, piperidin-4-ylmethoxy, 
2~piperidin-3-ylethoxy, 3-piperidin-3-ylpropoxy, 2-piperidm-4-ylethoxy, 
3-piperidin-4-ylpropoxy, 2-homopiperidin-l-ylethoxy, 3-homopiperidin-l-ylpropoxy, 
2-piperazin-l-ylethoxy, 3-piperazin-l-ylpropoxy, 4-piperazin-l-ylbutoxy, 
2-homopiperazm-l-ylethoxy and 3-homopiperazin-l-ylpropoxy, 

. and wherein adjacent carbon atoms in any (2-6C)al]cylene chain within a substituent 
are optionally separated by the insertion into the chain of a group selected from O, NH, 
N(Me), CH=CH and C=C, 

and wherein any CH2 or CH3 group within a substituent optionally bears on each 
said CH2 or CH3 group one or more fluoro or chloro groups or a substituent selected from 
hydroxy, amino, methoxy, methylsulphouYU methylamino, dimethylamino, diethylamino, 
N-ethyl-N-methylamino, N-isopropyl-N-methylamino, N-methyl-N-propylaiiiino and acetoxy, 
and wherein any heteroaryl or heterocyclyl group within a substituent on R^ optionally 
bears 1 or 2 substituents, which may be the same or different, selected from fluoro, chloro, 
trifluoromethyl, hydroxy, amino, carbamoyl, methyl, ethyl, methoxy, N-methylcarbamoyl and 
N,N-dimethylcarbamoyl and a pyrrolidin-2-yl, piperidin-3-yl, piperidin-4-yl, piperazin-l-yl or 
homopiperazin-l-yl group within a R* substituent is optionally N-substituted with allyl, 
methylsulphonyU acetyl, 2-fluoroethyl, 3-fluoropropyl, 2-methoxyethyl, 3-methoxypropyl, 
cyanomethyl, 2-aminoethyl, 3-aminopropyl, 2-methylaminoethyl, 3-methylaminopropyl, 

2- dimethylaminoethyl, 3-dimethylaminopropyl, 2-pyrrolidin-l-ylettiyl, 

3- pyrrolidin-l-ylpropyl, 2-morpholinoethyl, 3-morpholinopropyl, 2-piperidinoethyl, 
3-piperidinopropyl, 2-piperazin-l-ylethyl or 3-piperazin-l-ylpropyl, the last.8 of which 
substituents each optionally bears 1 or 2 substituents, which may be the same or different, 
selected from fluoro, chloro, methyl and methoxy, 

and wherein any heterocyclyl group within a substituent on R^ optionally bears 1 or 2 
0x0 substituents; 
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n is 0 or 1 and the R"^ group, if present, is located at the 5- or 6-position of the 
l,3-benzodioxol-4-yl group and is selected from fluoro, chloro, bromo, trifluoromethyl, cyano, 
hydroxy, methyl, ethyl, vinyl, allyl, ethynyl, methoxy and ethoxj^ 
is a or CH=CH group; and 
5 R^"* is selected from cyano, formyl, carboxy, carbamoyl, methoxycarbonyl, vinyl, 

ethoxycarbonyl, N-methylcarbamoyl, N-ethylcarbamoyl, N,N-dimethylcarbamoyl, 
N-ethyl-N-methylcarbamoyl, N,N-diethylcarbamoyl, acetyl, propionyl, chloromethyl, 

2- chloroethyl, 3-chloropropyl, hydroxymethyl, 2-hydroxyethyl, 3-hydroxypropyl, 
methoxymethyl, 2-methoxyethyl, 3-.methoxypropyl, cyanomethyl, 2-cyanoethyl,- 

10 3-cyanopropyl, methylaminomethyl, ethylaminomethyl, 2-methylaminoethyl, 

3- methylamiilopropyl, 2-ethylaminoethyl, 3-ethylaminopropyl, dimethylaminomethyl, 

2- dimethylaniinoethyl, 3-dimethylaminopropyl, acetamidomethyl, 2-acetamidoethyl and 

3- acetamidopropyl, or from a group of the formula : 

15 wherein is a direct bond or CO and is pyridin-2-yl, 1-pyrrolidinyl, morpholino, 1,1- 
dioxotetrahydro-4H-l,4-thiazin-4-yl, piperidino, 1-homopiperidinyl, piperazin-l-yl, 
homopiperazin-l-yl, 1-pyrroUdinylmethyl, morpholinomethyl, piperidinomethyl, 1- 
homopiperidinylmethyl, l,l-dioxotetrahydro-4H-l,4-thiazin-4-yhnethyl, piperazin-l-ylmethyl, 
homopiperazin- 1 -ylmethyl or 3-morpholinopropyl, 

20 and wherein any CH2 or CH3 group within a R^"* substituent optionally bears on each 

said CH2 or CH3 group one or more fluoro, chloro or methyl groups or a substituent selected 
from hydroxy, amino, methoxy, methylamino, dimethylamino, acetoxy, acetamido and 
N-metiiylacetamido, 

and wherein any heteroaryl or heterocyclyl group within a substituent on R^^ optionally 
25 bears 1 , 2 or 3 substituents, which may be the same or different, selected from hydroxy, 
amino, carbamoyl, methyl, ethyl, allyl, 2-propynyl, methoxy, methylsulphonyl, N- 
methylcarbamoyl, 

N,N-dimethylcarbamoyl and acetyl, or optionally bears 1 substituent selected from a group of 
the formula : 

30 -X^-R^^ 

wherein X^ is a direct bond and R^^ is 2-hydroxyethyl, 3-hydroxypropyl, 2-methoxyethyl, 
3-mefhoxypropyl, cyanomethyl, aminomethyl, methylanMnomethyl, dimethylaminomethyl. 
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acetamidomethyl, methoxycarbonylaminomethyl, ethoxycarbonylaminomethyl or 
tert-butoxvcarbonylaminometfayU 

and wherein any heterocyclyl group within a substituent on R^"^ optionally bears 1 or 2 
0X0 substituents; 

5 or a pharmaceutically-acceptable acid-addition salt thereof. 

4. A quinoline derivative of the Formula I, or a pharmaceutically acceptable salt thereof, 
according to claim 1 wherein R\ R^, R^^ m and n have any of the meanings defined in 
claim 1 and is NH. 

10 

5. A quinoline derivative of the Formula I, or a pharmaceutically acceptable salt thereof, 
according to claim 1 wherein R^ R^, R^\ Z^ m and n have any of the meanings defined in 
claim 1 and Z^ is a C^C group, 

15 6. A quinoline derivative of the Formula I, or a pharmaceutically acceptable salt thereof, 
according to claim 1 wherein R^ R^, R^^ Z\ Z^ m and n have any of the meanings defined in 
claim 1 and the Z^-R^^ group is located at the 7-position on the l,3-benzodioxolT4-yl group. 

7. A qxiinoline derivative of the Formula I according to claim 1 wherein : 
20 zMsNH; 

m is 2 and the first R^ group is a 6-methoxy group and the second R^ group is located 
at the 7-position and is selected firom methoxy, ethoxy, 2-fluoroethoxy, 2-chloroethoxy, 
3-fluoropropoxy, 3-chloropropoxy, 2-(2-chloroethoxy)ethoxy, 2-(2-methoxyethoxy)ethoxy, 

2- pyrroUdin-l-ylethoxy, 3-pyrroUdin-l-ylpropoxy, 2-morpholinoethoxy, 
25 3-morpholinopropoxy, 2-(l,l-dioxotetrahydro-4H-l,4-thiazin-4-yl)ethoxy, 

3- (l,l-dioxotetrahydro-4H-.l ,4-thiazin-4-yl)propoxy, 2-piperidinoethoxy, 
3"piperidinopropoxy, 2-(4-methylpiperazin-.l-yl)ethoxy, 3-(4-methylpiperazin-l-yl)propoxy, 
3-(4-allylpiperazin- 1 -yl)propoxy, 3-(4-methylsulphonylpipera2in- 1 -yl)propoxy, 
3-(4-acetylpiperazin- 1 -yl)propoxy, 2-(4-cyanomethylpiperazin- 1 -yl)ethoxy, 

30 3-(4-cyanomethylpiperazin- 1 -yl)propoxy, 2-[4-(2-fluoroethyl)piperazin- 1 -yl]ethoxy, 
3-[4-(2-fluoroethyl)piperazin-l -yl]propoxy, 2-(3-oxopiperazin- 1 -yl)ethoxy, 
3-(3-oxopiperazin-l-yl)propoxy, 2-(2-pyrroUdin-l-ylethoxy)ethoxy and 2-fluoro-3-(4- 
hydroxypiperidin-l-yOpropoxjr, 
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n is 0 or n is 1 and is a fluoro or chloro group located at the 5-position of the 
l,3-benzodioxol-4-yl group; 

the -Z^-R^"^ group is located at the 7-position on the l,3-benzodioxol-4-yl group, 
z2isa<:^Cgroup;and 

5 R^^ is selected from vinyl, hydroxymethyl, methoxymethyl, dimethylaminomethyl, 

pyridin-2-yl, l-pyrroUdinybnethyl,niorpholinomethyl,piperidinomethyl, 1,1-dioxotetrahydro- 
4H- 1 ,4-thiazin-4-ylmethyl and piperazin- 1-ylmethyl; 

or a pharmaceutically-acceptable acid-addition salt thereof. 

10 8. A quinoline derivative of the Formula I according to claim 1 wherein 
z4sNH; 

m is 2 and the first R^ group is located at the 5-position and is selected from 
N-methylpiperidin-4-yloxy and tetrahydro-2H-pyran-4-yloxy and the second R^ group is 
located at the 7-position and is selected from methoxy and 3-morpholinopropoxy, 
15 n is 0 or n is 1 and R^ is located at the 5-position of the 

l,3-benzodioxol-4-yl group and is a chloro group; 

the -Z^-R^"^ group is located at the 7-position on the l,3-benzodioxol-4-yl group, 

Z^ is a C^C group; and 

R^"* is selected from metibioxymethyl and 2-methoxyethyl; 
20 or a pharmaceutically-acceptable acid-addition salt thereof. 

9. • A quinoline derivative of the Formula I according to claim 1 and selected from 
7-[3-(4-acetylpiperazin-l-yl)propoxy]-3-cyano-6-methoxy-4-[4-(3-methoxyprop-l-5^^ 
methylenedioxyanilino]quinoline; 
25 3-cyano-6,7-dimethoxy-4-[4-(3-methoxyprop-l-ynyl)-2,3-methylenedioxyanilino] 
3-cyano-6,7-dimethoxy-4-[6-chloro-4-(3-methoxyprop-l-ynyl)-2,3-methylenedioxy 
anilinojquinoline; 

3-cyano-7-ethoxy-6-methoxy-4-[4-(3-methoxyprop- 1 -ynyl)-2,3-methylenedioxyanilino] 
quinoline; 

30 3-cyano-7- {3-[4-(2-fluoroethyl)pipera2in- 1 -yl]pr6poxy}-6-methoxy-4-[4-(3-methoxyprop- 1 - 
ynyl)-2,3-methylenedioxyaiiilino]quinoline; . 

3-cyano-6-methoxy-7-[3-(4-methylpipera2in-l-yl)propoxy]-4-[4-(3-methoxyprop-l-y^ 
methylenedioxyanilinojquinoline; 
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3- cyano-6-methoxy-4-[4-(3-metlioxyprop-l-yQyl)-2,3-met^^^ 
morpholinopropoxy]qxiiiioline; 

4- [6-cUoro-4-(3-methoxyprop-l-ynyl)-2,3-methylenedioxy^ 
morpholinopropoxy]quinoline; 
3-cyano-7-[3-(lJ-dioxot;etrahydro-4H-thiazin-4-^^^ 
methoxyprop-l-ynyl>2,3-methylenedioxyanilino]quino^^ 
3-cyano-7<2-fluoroet]ioxy>6-methoxy-4-[4-(3-methoxypr^^ 
me1hylenedioxyanilino]quinoline; 

3-cyano-6-methoxy-4-[4-(3-methoxyprop-l-ynyl)-2,3-methylenedi^^ 
oxopiperazin-l-yl)propoxy]qiiinoline; 
3-cyancH6-methoxy-4-[6-chloro-4-(3-methoxyprop-l-ynyl)-^ 
(3-oxopipera2iii-l-'yl)propoxy]qxiinoline; 
3-cyano-6-methoxy-4-[4-(3-methoxyprop-l -ynyl>2,3-met^^^ 
7-[2-(2-pyrroUdin-l-ylethoxy)ethoxy]quinoline; 
. 3K:yano-6-methoxy-7-[2-(2-me11ioxyethoxy)ethoxy]-^[4-(3-me&^ 
methylenedioxyamlmo]quinoline; 

3-cyano-4-[6-chloro-4-(3-methoxyprop- 1 -ynyl)-2,3-methylenedioxy^ 
methylpiperidin-4-yl)oxy]quinoline; 

3-cyano-7-methoxy-5-[(l-metJiylpiperidin-4-yl)oxy]-4-[4-(3-m^ 
inetliylenedioxyanilino]qiiinoline; 

3-cyano-7<3-moipholm-4-ylpropoxy)-5<tetrahydro-2H-pyran^^ 
1 -ynyl)-2,3-methylenedioxyamlino]quinoline; 

3- cyano-7-methoxy-4-[4-(4-methoxybut- 1 -ynyl)-2,3-methylenedioxyaiulino]-5-[(l - 
. methylpiperidin-4-yl)oxy]quinoline; 

4- [(4-but-3-en-l-ynyl-2,3-methylendioxy)anUino]-3-cym^ 
4-yl)oxy]quinoline; 

3-cyano-6-methoxy-7-[3-(4-niet]iylpiperazin- 1 -yl)propoxy]- 4-[6-fluoro-4-(3-metiioxyprop- 1 - 
ynyl)-2,3-methylenedioxyar]ilino]qiiinoline; 

3-cyano-6-methoxy-7-[2-fluoro-3-(4-hydroxypiperidin-l"yl)propoxy]-4-[4-(3-^ 
1 -ynyl)-2,3-methylenedioxyanilino]quinoline; 
3-cyano-6-methoxy-7-[3K4-methylpiperazin-l-yl)propoxy]-4-[^ 
metiiylenedioxyanUino]quiiioline; and 
3-cyano-6,7-dimethoxy-4-[4-(pyridm-2-ylethynyl)-2,3-^ 
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or a phaimaceutically acceptable acid addition salt thereof. 

10.. A process for the preparation of a quinoline derivative of the Formula I, or a 
phaimaceutically-acceptable salt thereoi^ according to claim 1 wdiich comprises: - 

5 (a) for the production of those compounds of the Formula I wherein Z' is an O, S or N(R^) 

group, the reaction of a quinoline of the Formula n 

L 




N H u 



wherein L is a displaceable group aad m and have any of the meanings defined in claim 1 
except that any functional group is protected if necessary, with a compound of the Formula HI 

(R^)n 



HZ1 



10 




wherein is O, S, or N(R^) and n, R^, R^, and R^"* have any of the meanings defined in 
claim 1 except that any functional group is protected if necessary, whereafter any protecting 
15 group that is present is removed by conventional means; 

(b) for the production of those compounds of the Formula I wherein at least one R^ group . 
is a group of the formula 

wherein is an aryl-(l-6C)alkyl, (3-7C)cycloalkyKl-6C)alkyl, (3-7C)cycloaIkenyl- 
20 (l-6C)alkyl, heteroaryl-(l-6C)alkyl or heterocyclyl-(l-6C)alkyl group or an optionally 

substituted alkyl group and is an oxygen atom, the coupling, conveniently in the presence 
of a suitable dehydrating agent, of a quinoline of the Formula V 
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wherein m, R^ Z^, n, R^, 7} and R^"^ have any of the meanings defined in claim 1 except that 
any functional group is protected if necessary, with an appropriate alcohol of the formula Q^- 
OH wherein any functional group is protected if necessary, whereafter any protecting group 
5 that is present is removed by conventional means;. 

(c) for the production of those compounds of the Formula I wherein rMs an 
amino-substituted (l-6C)alkoxy group, the reaction of a compound of the Formula I wherein 

is a halogeno-substituted (l-6C)alkoxy group with a heterocyclyl compoimd or an 
appropriate amine; 

10 (d) for the production of those compounds of the Formula I wherein an R^ group contains 
a (l-6C)alkoxy or substituted (l-6C)alkoxy group or a (l«6C)alkylamino or substituted 
(l-6C)alkylamino group, the alkylation, conveniently in Ihe presence of a suitable base of a 
quinoline derivative of the Formida I, wherein the R^ group contains a hydroxy group or a 
primary or secondary amino group; 

15 (e) for the production of those compounds of the Formula I wherein T) is a SO or SO2 • 
group, wherein an R^ or R^ substituent is a (l-6C)alkylsulphinyl or (l-6C)alkylsulphonyl 
group or wherein an R^ R^ or R^^ substituent contains a SO or SO2 group, the oxidation of a 
compound of Formula I wherein is a S group or yvherein an R* or R^ substituent is a 
(l-6C)alkylthio group or wherein an R^ R^ or R^"^ substituent contains a S group; 

20 (f) the reaction ofacompoxmd of the Formula VI 
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wherein L is a displaceable group and m, R , Z , n and R have any of the meanings defined in 
claim 1 except that any functional group is protected if necessary, with a compound of the 
Formula Vn 

HZ2 — R14 

5 vn 

wherein is a C^C or C(R^^)=C(R^^) group and R^^ and R^"* have any of the meanings 
defined in claim 1 except that any functional group is protected if necessary, whereafter any 
protecting group that is present is removed by conventional means; 

(g) for the production of a compound of the Formula I wherein R^"* is a carboxy group, the 
10 cleavage of a compound of the Formula I wherein R^^ is a (l-6C)alkoxycarbonyl group; 

(h) the reaction of a compound of the Formula I wherein R^"^ is a carboxy group with an 
appropriate amine to form a further compound of the Formula I wherein R^"* is a carbamoyl, 
N-(l-6C)aIkylcarbamoyl, N,N-di"[(l-6C)alkyl]carbamoyl or heterocyclylcarbonylamino 
group; 

15 and when a pharmaceutically-acceptable salt of a quinoline derivative of the Formula I 

is required it may be obtained using a conventional procedure. 

11. A pharmaceutical composition which comprises a quinoline derivative of the Formula 
I, or apharmaceutically-acceptable salt thereof according to claim 1 in association with a 
20 pharmaceutically-acceptable diluent or carrier. 

12. , A quinoline derivative of the Formula I, or a pharmaceutically-acceptable salt thereof, 
according to claim 1 for use in a method of the treatment of the human or animal body by 
therapy. 
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13. A quinoline derivative of the Formula I, or a phannaceutically-acceptable salt thereof. 



14. The use of a quinoline derivative of the Formula I, or a pharmaceutically-acceptable 
5 salt thereof^ according to claim 1 in the manufacture of a medicament for use as an 

anti-invasive agent in Hie containment and/or treatment of solid tumour disease. 

15. The use of a quinoline derivative of the Formula I, or a pharmaceutically-acceptable 
salt thereof, according to claim 1 in the manufacture of a medicament for use as an 

10 anti-proliferative agent in the containment and/or treatment of solid tumour disease. 



according to claim 1 for use in the treatment of cancer. 
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